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. SUGGESTIONS TO TEACHERS. 

Thi attention of teachers to respectfully solicited to the following Hetbodf 
•f Bedtation. Some of them are preferable to others, but all may occasionally 
be used with advantage. 

I OoMMOir BfsTHon.— By this method the problems are read by the teacher and 
^Msigned promiscuously, the pupils not being permitted to use the book duriop 
ledtation, nor retain the conditions of the problems by means of pencil and 
paper, as is sometimes done. The pupil selected by the teacher arises, re 
peats the problem, and i^yes the solution, at the close of which the mistalMs 
that may haye been made should be corrected by the class or teacher. 

SiUNT MsTH0D.^By this method the teacher reads a problem to the dasa, 
and then the pupils gently solve it, indicating the completion of the solution 
try the upraised hand. After the whole class, or nearly the^whole class, have 
finished the solution, the teacher ealls upon some member, who arises, repeats 
the problem, and gives the solution as in the former moMwd. 

By this method the whole dass must be ezerdsed upon every problem, thus 
•sMiring more disdpUne than by the preceding method. It, however, requires 
more time than the first; hence, not so many problems can be solved at a reei- 
latlon. We prefer the first method for advanced pupU% and the second, at 
least a portion of the time, with younger pupils. 

GflARCi AS8iaNiuirT.^This method differs from the first only in the assign- 
ment of the problems. The teacher marks the number of the lesson and the 
number of the problem, upon small pieces of paper, which the pupils may take 
out of a box passed around by the teacher or some member of the class. The 
teacher then, after reading a problem, instead of calling upon a pupil, merely 
gives the number of the problem, the person having the number arising, repeat- 
ing, and solving it By this method the teacher is relieved of aU responsibility 
with reference to hard and easy problems, and it is also believed that better 
attention is secured with it It is particularly adiq)ted to reviews and publie 
examinations. 

DouBLi AssiONiairT.— By this method the pupil who receives the problem 
Trom the teacher, arises, repeats it, and then assigns it to some one else to 
solve. It may be combined with either the first or second methods. The 
•bjeets of this method are variety and interest. 

MxTHOD BT Pabts^— By this method different parts of the same problem are 
solved by different pupils. The teacher reads the problem and assigns it to a 
pupil, and aftet he has given a portion of the solution, another is called upoa, 
who takes up the solution at the point where the first stops; the second is suo 
seeded in like manner by a third ; and so on, until the solution is completed, 
fhe ol^ect of this method is to secure the attention of the whole class, which it 
loes very effectually. It is particularly suited to a large dass consisting of 
foung pupils. 

Umhamxi) Mxthod.— By this method the teacher reads «xA ^kA:^^ ws^vki^i. 
fioblems to different members of the e\a8a,'befctT« v«v^J^>'«?«^%*''^l w5s."«»sso.v^SS««. 
rhJeh Uufae who have received problems «ro cal\«Ok ^^yoii Va ^^ «*^*'* ^\^"A«^ 
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ment for their solations. The adrantagei of this method are, first, the pnptl, 
harlDg iiome time to think of the problem, is enabjed to gire the solution with 
more promptness and accuracy, and secondly, the necessity of retaining the 
numbers and their relations in the mind for seyeral minutes, affords a good 
discipline to the memory. 

Choosing Sides.— This is a modification of the old spelling class method, and 
Is onp calculated to elicit a very great degree of interest. By it two pupils, ap> 
pointed by the teacher, select the others, thus forming two parties for a trial 
*f skill, as in a game of cricket or base ball. The problems may be assigned 
alternately to the sides, by the teacher, by chance, by the leaders of the sides, 
or in any other way that may be agreed upon by the teacher and class. 

In regard to these methods, the first, second, and third are probably the beet 
for the usual recitations, but the other methods can very profitably be employed 
with younger classes, or, in fact, with any class, to relieye monotony and awaken 
Interest With advanced pupils we {>refer the first method, or the first com- 
bined with the third. 

ERRORS TO BE AVOIDED. 

There is a large number of errors to which pupils In every section of the 
•ountry are liable, a few of which we will mention. We classify them as errors 
of Position and errors of Expression. 

Errors of Position. — Pupils are exceedingly liable to assume Improper posi- 
tions and awk <7ard attitudes during recitation, such as leaning on the desk or 
against the wall, putting the foot upon a seat, jamming the hands in the pockets, 
particularly when the problem Is hard, playing with a button, watch-chain, Ac 
411 of these faults should be carefully guarded tgainst, for reasons so obyious 
that they need not be mentioned. An erect and graceful carriage, aside from 
Its relation to health, is of advantage to every lady and gentleman. 

Errors of Expression.— Under this head we include errors of Articulation, 
Prouunciation, Grammar, Ac. There is quite a large number of words which 
pnpils in their haste mispronounce, and also quite a large number of combina- 
tions, which by a careless enunciation make ridiculous sense, or nonsense. We 
will call the attention to a few of them, suggesting to the teacher to correct 
ttieae and others he may notice. 

**^nd" is often called "an;" "for^* is called "fur;" "of" is pronounced as 
if the o was omitted ; words commencidg with wh, as when, which, where, &c., 
are pronounced as if spelled " wen," " wich," " were," Ac. 

^Gave him" is called "gavim;" "did h^ is called "diddy;" "had he" is 
sailed "haddy ;" "give him" is called "givim;" "give her" is called "giver;" 
** which is'* is often changed into "witches;" and "fiow many" is frequently 
transformed into "hmniny." "How many did each earn" is often rendered 
•"hominy did e chum." 

A very common error, and one exceedingly diflicult to correct, is involved in 
the following solution: "If 2 apples cost 6 cents, one apple will cost the i of 6 
cents, which art 3 cents." Here " 1h^* is superfluous, and " are" is ungrum- 
matical. 

The following is a frequent error: "If nne apple cost 3 cents, for 12 cents yrm 
tan buy as many apples as 3 is contained in 12, which are 4 times." The objeo 
tions are, first. 3 is not contained any apples in 12; secondly, the result obtained 
is times, when it should be apples, or a number which applies to both times and 
sppleg. The solution should be, « You can buy <u manv appU* /w VI«t«li am t 
Mr MMAiahed times in 12, which art V* 
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The science of Arithmetic, as taught until quite re- 
cently, has been much less beneficial as an educational 
agency than it should have been. Consisting mainly 
of dictated methods of deriving results, without present- 
ing the reasons for the various operations, it failed to 
afford that high degree of mental discipline, which, when 
properly taught, it is so well calculated to impart. But 
a great change has been wrought in this respect — a new 
era has dawnecj upon the world of science — the royal road 
to Mathematics has been so graded and strewn with the 
flowers of reason and philosophy^ that it is now full of 
interest and profit to the youthful learner ; — and one of 
the most influential agents in this work has been th« 
system of Mental Arithmetic. 

The present is a proud period in the history of popular 
education. At no previous time has there been so deep 
and universal an interest manifested in the advancement 
of the cause ; and this, combined with the elevation of 
the standard of qualification among our teachers, ha* 
created ti demand for a moi^ ^VAci^Qr^\^v "^l"^^^"^^^^*^^ 
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and comprehensive text book on the subject of Mental 
Arithmetic, than has hitherto been presented ; — and, al 
the solicitation of his friends, the author of the presen/ 
work has attempted to meet that demand ; how success' 
folly, must be determined by those whose province it is to 
decide. 

In the prosecution of this object he has availed himself 
of the experience of several years of actual instruction in 
the science, and of the careful examination of what has 
been previously written, for the purpose of ascertaining 
wherein improvements might be made. He does not 
assume that every problem, or class of problems, or the 
principle of every solution, is ori^nal with himself; as 
every intelligent teacher knows that certain problems and 
solutions have stood the test of years, and no book would 
be faultless without them. The object has been not to be 
merely original, but to prepare a suitable and valuable 
text book; he feels confident, however, that it will be 
found to contain sufficient distinct and original features 
to recommend it to the favourable consideration of the 
friends of education. 

The work, like others of the same class, is not designed 
for the child's first book in the science of numbers, and, 
therefore, the more elementary operations have not been 
uselessly enlarged upon ; yet the arrangement is so syste- 
matic, and the transition from the easy to the complex so 
gradual, that even very young pupils can pursue it with 
liase and advantage. 

A system of Mental Arithmetic should be based upon 
the principles of Analysis and Induction. Eesults should 
be derived by analytic processes, and methods inferred 
Aom these processes — ^and this ia the philosophy upon 
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wliioh the present treatise is founded. Analysis and In- 
duction are the golden keys which unlock the various 
eomplex combinations of numbers — the magic wands by 
which the intricate and abstruse are unfolded in logical 
simplicity. The great element of Analysis is comparisonj 
and the equation is the great Archimedean lever of com- 
parison. It enters into every operation, from the simplest 
combination of Arithmetic, to the most complicated prob- 
lem of the transcendental Analysis. In Geometry tha 
aadoms and definitions are the standards of comparison; 
in Algebra we compare the unknown with the known to 
determine its value ; and in Arithmetic we compare all 
numbers, and the effects produced by a number of equal 
causes, with the unit, or effect of the single cause. And 
thus the science of Mathematics is evolved, comprising 
a vast series of dependent truths, derived from successive 
comparisons of the unknown with the known, the theo- 
retic with the axiomatic, the complex with the simple. 

In the science of numbers, this relation of the col- 
lection to the unit is so evident, that it is intuitively 
apprehended, and hence the simplicity of this elementary 
process of Analysis. But as the pupil progresses in the 
science, it will be perceived that different collections bear 
certain relations to each other, and he should be taught 
to discover and apply these new relations. To developo 
this theory fully and completely has been the object of 
the author. 

Attention is also called to the arrangement and treat- 
ment of Fractions. First is given the fractional word, 
treating them like denominate numbers, then the nurru^ 
rical fractional expression, and then, after extensive 
ezeroise in analytic proces&ea, m^YL^'c^s^ me,\\vo^ ^iss4 
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derived from these processes by Induction At tlie 
dose of Fractions^ some of these methods are stated in 
the form of Propositions, and their truth substantiated 
by demonstration, in a manner different from any which 
the author has met with, and which he has employed in 
teaching; with entire satisfaction. In nearly every section 
of the book will be found matter not previously introduced 
into works of this kind, and much that has never before 
been published. Questions upon definitions and principles 
are given in various parts of the work, witl^out answers to 
them, the object being to awaken original thought with 
Uie pupil, which is deemed far more valuable than thp 
most accurate definition. 

But it is impossible, as well as unnecessary, to call the 
attention to all the different peculiarities of the work, 
since intelligent teachers, upon examination, will see and 
judge for themselves. The whole, with its merits and 
demerits, is respectfully submitted to the public, with 
the sincere wish that it may prove a valuable auxiliary 
in the promotion of that noble science, which promises 
80 much for the advancement of the great cause of popu- 
lar education. 

B. B 

LAHOASTSB COUITTT NoRHAL ScHOOL^ 

April 7, 1856. 
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SECTION I. 

LESSON I. 

1. If I have 2 cents in one hand, and 1 cent in the 
otiier^ how many cents have I in both ? 

Solution. — If I have 2 cents in one hand, and 1 cent in the 
•ther, in both hands I have 2 cents plus 1 cent, which are 3 eents. 
Therefore, if I have 2 cents in one hand, and 1 cent in the other, 
I hate 3 cents in both. 

2. John has 3 appleS; and William hag 2 ; how many 
have they both ? 

3. Fanny has 4 peaches^ and her sister has 3 ; how 
many have they both ? 

4. James is 3 years old; and Sarah is 63 what is tha 
flum of their ages ? 

5. Joseph bought 6 peaches, and his brother gave him 
4 ; how many had he then ? 

6. I paid 10 cents for a slate, and 2 cents for a pencil; 
what did they both cost ? 

7. A cap cost 3 dollars, and a coat, 12 dollars } what 
did they both cost ? 

8. Peter had 8 cents, and found 10 more ; how many 
had he then ? 

9. Martin had 6 birds, and caught 9 more \ how man^ 
had ha then f 



8 MENTAL ARITHMETIC. 

10. A pig cost 5 dollars, and a sheep, 7 dollars; wlial 
did they both cost ? 

11. rr Cyrus had 9 cows, and bought 11 more, how 
many would he then have ? 

12 A saddle cost 8 dollars, and a harness, 13 dollars ; 
how much did they both cost ? 

13. Sally had 10 pins in her cushion, and put in 9 
more ; how many were then in the cushion ? 

14. If James rode 8 miles, and walked 13, how far did 
be travel ? 

15. Mustard has 10 sisters and 11 brothers; how manj 
■re there in the family ? 

16. Taylor had 5 horses, and his brother sold him 13 ; 
how many had he then ? 

17. In a garden there are 9 plum trees, and 11 peach 
trees ; how many are there of both ? 

18. Required the cost of Hunter's coat, if the cloth 
eost 12 dollars,' and the making, 5 dollars. 

19. Rose gave 13 cents to her brother, and 10 to hei 
iister ; how many cents did she give away ? 

20. Mary's mother gave her 11 apples, and her father 
gave her 7 ; how many did they both give her? 

21. If I have 12 pencils, and find 6 more, how many 
pencils will I then have ? 

22. Russell gave 3 cents for a top, 4 for a whip, and 
5 for a book ; what did tiiey all cost ? 

23. Louisa had «5 peaches, her mother gave her 6, and 
her sister gave her 7 ; how many had she then ? 

24. Ruth bought 5 yards of silk for a hat, 7 for a 
doak, and 9 for a dress ; how many yards did she buy ? 

25. The head of a fish is 6 inches long, the tail 8, and 
the body 10 ; what is the length of the fish ? 

26 Philo caught 12 fish, Milo 9, and Nero 6; how 
many did they all catch ? 

27. Howard shot 11 robins, Howell 12, and Hoyt 13 
how many did they all shoot ? 

28. A man bought a robin for 10 cents, a jay for 20 
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cents, and a blue bird for 30 cents: required the cost of 
all. 

29. A sleigh cost 60 dollars, a horse 150 dollars, aiid 
a whip 6 dollars ; what was the cost of all ? 

30. A lady gave 6 cents for needles, 12 cents fm 
thread, and 10 cents for muslin: what was the cost of 
all? 

31. Addie has 9 roses, Lizzie has 15, and Amy ha« 
20 ; how many have they all ? 

32. A man bought some rye for 25 dollars, and sgm^ 
wheat for 26 dollars ;^ what did he pay for both ? 

33. A merchant sold some rice for 15 dollai:?, son>e 
sugar for 17 dollars, and some molasses for 22 dollars ; 
required the amount received. 

34. How many are 4 and 8 ? 5 and 7 ? 3 and 9 ? 5 
and 12? 8 and 17? 6 and 23? 7 and 15? 8 and 26? 

10 and 28? 10 and 32? 

35. How many are 5 and 21? 8 and 23 ? 9 and 31 ? 

11 and 16 ? 8 and 19 ? 8 and 27 ? 10 and 27 ? 11 and 
11? 12 and 12? J2and24? 

36. How many are 6 and 16 ? 7 and 17 ? 8 and 18 ? 

9 and 19 ? 10 and 20 ? 11 and 21 ? 12 and 22 ? 13 and 
23? 20 and 30? 21 and 22? 

37. How many are 2 and 12? 3 and 13? 4 and 14? 
5 and 15 ? 6 and 26 ? 7 and 27 ? 8 and 28 ? 9 and 29 ? 

10 and 30? 11 and 31? 

38. How many are 2 and 17 ? 3 and 27 ? 4 and 36 ? 
5 and 46 ? 12 and 41 ? 15 and 29 ? 24 and 37 ? 43 and 
57? 38 and 65? 56 and 44? 

} A single thing is a unit. One or more units is a number. 
Similar numbers are those in which the units are the same. 
• Addition is the process of .finding the sum of two or more 
numbers. 

The symbol, +, is the sign of. addition. It is read jpZw*, and 
when placed between two numbers denotes that they are to be 
added together. The symbol, — , is the sign of subtraction. 
It is read minusy and when placed between two numbers denotes 
tiiat the second ip to be subtracted from the €Lt&t« ^ 
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LESSON II. 



1. If I have 4 cents, and give 2 of them away, hn\v 
liany will I have remaining? 

Solution. — If I have 4 cents, and give away 2 cents, I nil! 
have remaining the difference between 4 cents and 2 cents, which 
is 2 cents. Therefore, &c. 

2. Hunter had 6 apples, and gave 2 of them away ; 
how many had he remaining ? 

8. Morgan having 9 peaches, gave his sister 3 of them ] 
how many had he left ? 

4. Ada culled 10 roses, and gave Lydia 5 of them; 
how many did she retain ? 

5. A man bought 12 lemons, and sold 7 of them; how 
many remained unsold ? 

6. Reuben finding 13 cents, spent 8 of them; how 
many had h^ remaining ? 

7. A watch was bought for 20 dollars, and sold for 27 
dollars ; what was the gain ? 

8. Mary has 28 pins, and Susan 15 ; how many more 
has Mary than Susan ? 

9. A cow was bought for 27 dollars, and sold' for 19 
dollars ; required the loss. 

10. In a school of 40 pupils, only 29 are present; how 
many are absent ? 

11. A horse cost 125 dollars, and was sold for 140 
dollars ; required the gain. 

12. William said he found 43 marbles, and Tost 18 of 
them; how many remained ? 

13. A farmer having 27 cows, sold 18 of them; how 
many cows had he remaining ? 

14. How many are 9 less 5? 11 less 7? 13 less 9? 15 
less 11 ? 18 less 12 ? 

15. How many are 16 less 8? 14 less 6? 12 less 4? 
I0%sa2r UlesBS? 
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16. Required the value of 12 — 8? 13—7? 14— 6i 
15 — 5? 16—4? 

17. R^iquired the value of 10—5? 12—0? 14 — 7? 
16—8? 18—9? 

18. Required the value of 11 — 7? 14 — 8? 17 — 9? 
20 — 10? 23 — 11? 26 — 1^? 

19. Required the value of 6 — 2? 10 — 4? 14—6- 
18 — 8? 22 — 10? 26 — 12? 

20. What is the value of 6 + 8-4? 7 + 5 — 6! 
5 + 10 — 12? 

What is the value 

21. Of 7 + 6— 5? 28. Of 10— 6 + 4? 

22. Of 3 + 8— 9? 29. Of 16— 7 + 8? 

23. Of 5 + 6— 7? 30. Of 18— 6 + 3? 

24. Of7 + 8— 9? 31. Of 15— 8 + 2? 

25. Of 9 — 6 + 3? 32. Of 16— 7 + 8? 

26. Of 8— 5 + 10? 33. Of 17— 9 + 4? 

27. Of 6— 3 + 12? 34. Of 22— 12+13? 

35. Silas having 3 dollars, found 6, and then lost 4 ; 
how many had he remaining ? 

36. A boy having 12 apples, bought 6 nore, and then 
sold 8 ; how many had he left ? 

37. A man sold a colt for 25 dollars, which is 3 
dollars more than it cost; required the cost. 

38. James had 31 cents, and Harry had 27 ; how 
many had they both, and how many had James more than 
Harry ? 

39. John having 20 peaches, eat 4, and gave hi" 
sister 6 ; how many had he remaining ? 

40. Plfilo having 12 cents, spent 7, and then found 9 ; 
how many had he then ? 

41. A man having a certain number of cows, bought 
6, and sold 10, and then had none left; how many. had 
he at first ? 

42. Morris having a certain number of books, bought 
10, and giving 30 to his sister, had none remaining; hoM 
many books had he at first 7 
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43. PaxtoD had 16 peaches, he gave 6 to James^ and 
7 to Henry ; how many had he remaining ? 

44. Edwin lost 4 cent?, and found 6, and then haa 
11; how many had he at first ? 

45. A man sold 13 cows, then bought 10, and then 
had 1 2 ; how many had he §t first ? 

46. Two boys commenced playing with 20 marbles 
tach, at the close of the game one had 16 ; how many ^ 
bad the other ? 

47. A merchant bought goods to the amount of 27 
dollars; how must he sell them to gain 11 dollars? 

48. Thomas had 11 cents, Susan gave him 12, and 
Walton gave him enough to make his number 30 ; how 
many did Walton give him ? 

49. Mr. A gave 35 dollars for a case of goods, and 
paid 4 dollars for cartage ; how must he sell them to. gain 
11 dollars? 

50. How many are 4 plus 6 minus 5 ? 7 plus 8 minus 

10 ? 8 plus 12 minus 9 ? 12 plus 13 minus 14 ? 16 plus 
20 minus 30? 7 plus 15 minus 12? 

51. How many are 7 and 20 minus 13 ? 9 and 13 
mintis 16? 13 and 15 minus 16? 18 and 19 minus 20? 
16 and 17 minus 18 ? 20 and 30 minus 40 ? 

52. Howmany are 6 plus 8 minus 10 ? 7 plus 9 minus 

11 ? 8 plus 10 minus 12 ? 9 plus 11 minus 13 ? 10 plus 

12 minus 14 ? 15 plus 17 minus 19 ? 

53. How many are 4 plus 7 minus 10 ? 5 plus 8 minus 
11? 6 plus 9 minus Iz? 7 plus 10 minus 13? 8 plus 
11 minus 14 ? 9 plus 12 minus 15 ? 

54. How many are 6 plus 10 minus 14? J plus 11 
Qiiuus 15? 8 plus 12 minus 16? 9 plus 13 minus 17 ? 
10 plus 14 minus 18 ? 11 plus 15 minus 19 ? 

55. How many are 4 plus 24 minus 14 ? 6 plus 26 
minus 16 ? 7 plus 27 minus 17 ? 5 plus 25 minus 15 ? 
ct plus 28 minus 18 ? 9 plus 29 minus 19 ? 

56. How many are 7 plus 37 minus 27 ? 10 plus 30 
minus 20? 11 plus 31 minus 21 ? 12 plus 32 minus 22 ? 

J^ plm 33 minus 23 ? 14 plus ^4 mmwa 24 ? 
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57. How many are 4 and 4 minus 2 and 2 ? 6 and C 
minus 3 and 3 ? 12 and 12 minus 6 and 6 ? 23 and 2c 
minus 13 and 13 ? 27 and 27 minus 17 and 17 ( 

58. How many are 2 and 20 taken from 3 and 30 ? 
5 and 55 from 6 and 66 ? 4' and 44 from 5 and 55 ? 7 
and 77 from 8 and 88 ? 9 and 99 from 12 and 112 ? 

Stihtr action is the taking of one number from another. The 
larger number is called the minuend; the smaller, the tubiTa- 
hend; the result, the difference or remainder. 



LESSON III. 

1. What cost 4 apples, at 2 cents apiece ? 

Solution. — If one apple cost 2 cents, 4 apples will cost 4 
times 2 cents, which are 8 cents. Therefore, &c. 

• 2. What cost 5 oranges, at 3 cents apiece? 

3. At 5 cents each, what will 4 melons cost ? 

4. What will 8 sheep cost, at 6 dollars apiece ? 

5. At 3 dimes each, what will 12 turkeys cost? 

6. What cost 7 cows, at 20 dollars each ? 

7. What cost 12 horses, at 200 dollars apiece ? 

8. At 30 cents apiece, what cost 11 knives ? 

9. What cost 12 books, at 20 cents apiece ? 

10. At 4 dimes each, what cost 9 ducks ? 

11. How, far will a man travel in 9 days, at the rat*- 
of 12 miles a day? 

12. A boy has 13 apples, and 5 times as many peachc? ; 
required the number of peaches. 

13. Mary has 14 apples, and John haa 7 times as many ; 
how many has John ? 

14. A has 13 dollars, and 6 has 9 times as many ; 
what number have they both ? 

15. A farmer sold 4 horses, and XXieti \ivsw.'^\\.^ Kxcc^jca 
as aiaoy; how many did he bu^t 

2* 
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16. How many dimes must be paid for 9 books, at the 
rate of 14 dimes each ? 

17. Amos saw 13 flocks of pigeons, with 20 pigeons in 
each flock ; how many pigeons did he see ? 

18. A merchant having 10 melons, sold 6, and then 
bought 5 times as many as he sold ; how many had he 
(hen ? . ^ 

19. B having 20 sheep, sold 12, and then bouo^ht 4 
times as many as remained; how many did he then 
have ? 

20. A boy borrowed 6 cents from a friend, and then 
earned 7 times as much as he borrowed 3. how many cents 
had he then? 

21. Mary found 10 pins, and then bought 8 times as 
many as she found ; how many had she then ? 

22. What 'Will 7 yards of muslin cost, at 8 cents a 
yard? 

23. How much cost 11 yards of ribbon, at the rate of 
11 cents a yard? 

24. If 3 men can do a piece of work in 5 days, hpw 
long wi\l it take 1 man- to do it ? 

25. If t> men can do a piece of work in 20 days, how 
long will it require 1 man to do it? 

26. How far will a man travel in 9 hours, at the rate 
of 3 miles an hour ? 

27. In an orchard there are 11 rows of trees, and 20 
trees in each row; how many trees are there in the 
orchard ? 

28. If 9 men mow a field of grass in 14 days, how 
long will it take 1 man to mow it ? 

29. Mason earned 10 dollars a week, and paid 3 dol- 
lars a week for his board ; how much would he save in 5 
weeks? 

30. If 1 melon is worth 3 peaches, how many peache 
are 7 melons worth ? 

31. Passmore earned 3 dollars a day, and paid 1 do] 
/vr for his board ; how much could he save in a week ? 

^. Morton earned 30 doUara a moiil\i, \xft ^^\d 3 dcA 
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.nrs a week for board, and 1 dollar for other expenses; 
how much could he save in a year ? 

33. Thomas travels 5 miles an hour, and John, 3; 
how much farther will Thomas travel in 12 hours than 
John? 

34. How many are 6 times 6, plus 6 ? 5 times 8, plui 
8 ? 7 times 10, plus 10 ? 4 times 11, plus 11 ? 8 times 
4, plus 4 ? 5 times 9, plus 9 ? 

35.^ How many are 3 times 4, plus 5 ? 6 times 7, plus 

8 ? 8 times 9, plus 10 ? 9 times 10, plus 11 ? 10 times 
11, plus 12 ? 11 times 12, pluj 13 ? 

86. How many are 4 times 4, minus 5 ? 5 times ^, 
minus 6 ? 7 times 9, minus 8 ? 8 times 10, minus 9 f 

9 times 12, minus 11? 11 times 12, minus 18? 

87. How many are 7 and 7 times 8 ? 5 and 5 times 6 ? 
S and 8 times 4 ? 6 and 6 times 7 ? 9 and 9 times 11 ? 

10 and 10 times 12 ? 

88. How many are 4 and 5 and 4 times 5 ? 5 and 6 
and 5 times 6 ? 6 and 7 and 6 times 7 ? 7 and 8 and 7 
times 8 ? 8 and 9 and 8 times 9 ? 

89. How many are 28 minus 2 times 3 ? 34 minus 3 
times 4? 25 minus 2 times 5? 87 minus 3 times 7? 
49 minus 4 times 9 ? 

40. B and C start from the same place, and travel in 
opposite directions, B at the rate of 5, and C 4 miles an 
hour ; how for are they apart in 6 hours ? 

41. Two men start at the same place, and travel in 
the same direction, the one 7, and the other 5 miles an 
hour ^ how far will, they be apart in 10 hours ? 

Multiplication is the process of taking one number as many 
times as there are units in another. The number repeated it ^ 
the multiplicand; the number of times it is repeated is th« 
multiplier ; the result is the product 

' The symbol, X> is the sign of multiplication ; when placed 
between two numbers it denotes that they are to be multiplied 
t«ether. The symbol, -<-, is the sign of division; when 
pmced between two numbers it demotes that the one beforo it 
is to be divided by the one following it. 
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LESSON IV. 



1. How many 2's are there in 6 ? 

Solution. — In 6 there are 3 two's, lecause 3 tiu^^ ^ ».« 4 

2. How many 2's in 8 ? in 10 ? in 12 ? in 16 ? 

3. How many 3's in 6 ? in 9 ? in 16 ? in 18 ? 

4. How many 4*8 in 8 ? in 16 ? in 24 ? in 28 T 

5. How many 5's in 15 ? In 20 ? in 30 ? in 45 T 
• 6 How many 6*8 in 1% ? in 30 ? in 40 ? in 48 ? 

7. How many 7^8 in 21 ? in 35 ? in 28 ? in 42 ? 

8. How many 8'8 in 32 ? in 40 ? in 56 ? in 72 ? 

9. How many 9*8 in 36 ? in 45 ? in 63 ? in 81 ? 

10. How many lO's in 40 ? in 50 ? in 70 ? in 9% 

11. How many ll's in 44 ? in 33 ? in 66 ? ia 88 1 

12. How many 12's in 48 ? in 72 ? in 96 ? in 132 ? 

13. .24 contains 3 how many times? 4? 6? 8? 12? 

Solution. — 24 contains 3, eight times, sii^cd 8 times 3 are 24 

14. 30 contains 2 how many times? 3? 5? 6? 10? 

15. 36 contains 3 how many times? 4? 6? 9? 12? 

16. 40 contains 4 how many times? 5? 8? 10? 20? 

17. 60 contains 5 how many times? 6? 10? 12? 20? 

18. 80 contains 4 how many times? 8? 10? 20? 40 > 

19. 90 contains 3 how many times? 6? 9? 10? 30 f 

20. 100 contains 4 how many times? 5? 10? 20? 251 

21. How many times 3 are 6 times 2 ? 

22. How many times 5 are 4 times 10 ? 

23. How many times 7 are 3 times 14 ? 

24. How many times 8 are 5 times 6, -f- 2 / 

25. 4 times 7, + 2, are how many times 6 ? 

26. 6 times 8, — 8, are how many times 10 ? 

27. 7 times 9, — 3, are how many times 12 ? 

28. 8 times 7, +4, are how many times 4 ** 

29. 10 times 9, — 6, are how many times 7 ? 
SO. 9 times 8, -f- 8, are how many times 8 ? 
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31. 6 times 12, —7 4, are how many times 11 ? 
82. 4 times 11, -f~ ^^ ^^ ^o^ many times 5 f 

33. 6 times 6, + 10, — 8, are how many times 8 ? 

34. 7 times 8, — 6, -|- 5, are how many times 5 ? 

35. 8 times 9, + 8, — 10, are how many times 10 f 

36. 9 times 9, -j- 9, — 2, are how many times 8 f 

37. 8, and 4, and 2, and 3, and 5, and 6, less 12, are 
how many? ^ 

38. Five, and 6, and 4, and 7, and 8, and 10, less 20, 
are how many ? 

39. Four, and 7, and 6, and 5, and 3, and 2, less 17, 
are how many ? * 

40. Twelve, multiplied by 2, divided by 3, multiplied 
by 4, divided by 8, plus 6, are how many r 

41. Three times 8, increased by 6, divided by 3^ 
diminished by 5, are how many ? 

42. How many times 5 times 6, increased by 10, is 6 
limes 10, increased by 20 ? 



LESSON V. 

1. At 3 cents each, how many melons can I buy foi 
12 cents? 

Solution. — If 1 melon cost 3 cents, for 12 cents I can buy ai 
many melons as 8 is contained times in 12, which are 4. There> 
fore, &c. m 

2 At 2 dimes apiece, how many books can I buy for 
8 dimes? 

3. At 4 cents a yard, how many yards of ribbon can I 
buy for 16 cents? 

4. How many apples can I buy for 21 cents, at 3 cents 
apiece? 

5. How many yards of ribbon, at 6 cents a yard^ <s».% 
be bought for 42 cents ? 



t 
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6. A man gave 50 dollars for sheep, at the rate of o 
dollars a head ; how many did he huj ? 

7. If a man travel 4 miles an hour, how long will it 
take him to travel 48 miles ? 

8. A man gave 7 boys 56 cents ; how much did each 
boy receive ? 

9. If 8 apples cost 24 cents, how much will one apple 
cost? 

10. A farmer received 88 dollars for sheep, at the rate 
of 8 dollars each ; how many did he sell ? 

11. How many kegs, of 9 gallons each, can be filled 
from a hogshead, containing 63 gallons of molasses ? 

12. How many days must a man work to earn 44 dol 
lars, at the rate of 4 dollars a day ? 

13. How- many melons, at 7 cents apiece, may be 
bought for 84 cents ? 

14. How many oranges, at 3 cents each, may be had 
for 5 lemons, worth 6 cents each? 

15. How many yards of lace, at 6 cents a yard, may 
be bought for 3 yards of muslin, at 12 cents per yard ? , 

16. If a man digs 10 yards of ditch, for 8 dimes a 
yard, how many bushels of rye, at 4 dimes a bushel, will 
pay him ? • 

17. How many pounds of meat, at 6 cents a pound, 
will cost as much as 9 yards of ribbon, at 8 cents a yard ? 

18. How many boxes of wafers, worth 6 cents a box, 
may be bought for 12 sheets of paper, worth 2 cents a 
iheet ? 

19. How much wheat, at 6 dimtp a bushel, may bo 
purchased for 12 bushels of com, worth 5 dimes a bushel ? 

20. How many knives, at 3 dimes each, can I buy fur 
2 dimes in money, and 7 boxes of raisins, at 4 dimes 
each? 

21. If flour is worth 8 dollars per barrel, how many 
barrels can be bought for 3 dollars, and 7 barrels of fish, 
at 11 dollars per barrel ? 

22 A man gave 9 pencils, worth 5 cents each, for 3 
packages of envelopes, worth. 11 eeuta e^^cVi.-, >«\i«A. did he 
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23. How many lamps at 7 dimes each, can be bought 
for 9 dimes in money, and 6 dozen eggs, at 2 dimes per 
dozen? 

24. How many are 12 plus 6 divided by 6 ? 25 plus 5 
divided by 5 ? 32 plus 8 divided by 8 ? 42 plus 7 divided 
by 7 ? 45 plus 9 divided by 9 ? 

25. How many are 16 and 4 divided by 4 ? 21 and 7 
divided by V? 44 and 11 divided by 11? 60 and 12 
divided by 12 ? 96 and 8 divided by 8 ? 

26. How many are 90 minus 9 divided by 9 ? 80 
minus 8 divided by 8 ? 100 minus 4 divided by 4 ? 110 • 
minus 10 divided by 10 ? 144 minus 12 divided fcy 12 ? 

27. How many are 6 times 8 divided by 4 ? 7 times 
9 divided by 3 ? 10 times 6 divided by 12 ? 9 times 9 
divided by 3 f 12 times 10 divided by 5 ? . 

28. How many are 2 times 22 divided by 11 ? 4 times 
14 divided by r ? 3 times 15 divided by 5? 6 times 16 
divided by 8 ? « times 18 divided by 12 ? 

29. How many are 48 divided by 6, plus 8 ? 30 divided 
by 5, plus 6? 2f8 divided by 7, pluS|17 ? 50 divided by 
5, plus 15 ? 35 divided by 7, plus 17 * 84 divided by 12, 
plus 22 ? 

30. Twice a number, -f 3 times the number, — 4 times 
the number, + ^ times the number, equals how many 
times the number? 

Note. — With young pupils this and the following problems 
should be read slowly, that the pupils may solve them as the 
teacher reads. More advanced pupils should be required to 
enunciate them after the teacher has read them, and then solve 
them. 

31. Three times a number, — 2 times the number, -f- 
4 times the number, — 5, times the number, equals how 
many times the number? 

32. Four times Susan's age, + ^ times her age, — :5 
times her age, -|- 2 times her age, — 3 times her age, 
equals 13 years ; how old is Susan ? ^ . 

33. Three times Henry's number of marbles, -{■ twica 
his number, — 3 times his numbei, -V ^ \imss^\:^^ tsmssv* 
ber^ — 5 times hia DumbeTj ecjf^aVa \^ \ Vcrw TSiWii V^a^V*^^ 
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34. Eight times a number, -^ by 4,X by 6, -^ by 3, X 
by 5, -r- by 10, equals bow many times the number ? 

35. Five times a number, X by 4, -r- by 10, X by 6, 
-i-by 4, X by 2, equals how many times the nuoiber? 

36. Think of any number, multiply it by 6, divide bj 
3, multiply by 2, divide by 4, add 10, subtract the 
number thought of, divide by 5, and the quotient is 
what? 

37. Think of a number, multiply it by 10, divide it 
by 5, multiply by 3, divide by 6, add 16, subtract the 
number thought of, divide by 8, and the quotient is 
what? 

38. Three times Mary's age, multiplied by 6, divided 
by 9, multiplied by 4, divided by 8, equals 16 years ; 
how old is Mary ? 

39. Think of a number, multiply it by 6, multiply 
that by 4, divide the product by 10, multiply by 6, di- 
vide* by 3, add 30, subtract 4 times the number, divide 
by 5^ and name the quotient. 

40. What is Division ? Name . and define each t^rm 
employed. What kind of numbers may each term be 
respectively ? 



SECTION IL 
LESSON I. 

1. If I divide an apple into two equal parts, what is 
one of these parts called?' What are 2 of these paitR 
oallod? 
* 2. How many halves of an apple in one apple ? 

3 What is 1 half of 6' 

Solution. — J iialf of 6 is 3 ^ecau^e 1 t\m«« % ^re 6. 
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4. What is 1 half of 4? of 8? of 10? of 12? 
5 What is 1 half of 14? of 16? of 18? of 20? 

6. What is 1 half of 22 ? of 26 ? of 28 ? of 32 ?• 

7. If 1 yard of cloth cost 16 cents, -what will 1 half of 
a yard cost ? 

8 If 1 pound of sugar cost 10 cents, what will 1 half 
of a pound cost ? 

9. Paul having 20 apples, gav« 1 half of them to hi? 
brother; how many did he give away? 

10. Thompson hought 24 cows, and sold 1 half of 
them ; how many did he retain ? 

11. Phebe had 80 peaches, and ga\e 1 half of thera 
away; how many remained ? 

12. if I divide an apple into 8 equal parts, what u 
one of these parts called ? 

13. What are 2, and 3 of these parts called? 

14. How many thirds in one apple ? 

15. What is 1 third of 6? of 9 ? of 12? of 15? 

16. What is 1 third of 21? of 24? of 30? of 36? 

17. James had 30 cents, and lost 1 third of them ; 
how many did he lose ? 

18. Henry had 39 pears, and Thomas had 1 third as 
many; how many had Thomas ? 

19. Lucy had 21 pins, and gave Mary 1 third of themj 
how many did Mary receive? 

20. Matthew bought 24 oranges, and gave 1 third of 
tLem to Stephen; how many remained? 

21. A bought 42 cows, and sold 1 third of them tc 
B; how many had he remaining? 

22. What are 2 thirds of 9 ? 

SOLUTION;— 1 third of 9 is 8, aad if 1 third of 9 is 3, 2 thirila 
of 9 are 2 times 3, which are 6. Therefore, &c. 

23. What are 2 thirds of 6? of 12? of 15? of 16? 

24. What are 2 thirds of 24? of 30? of 27 ? of 33? 

25. John had 21 cents, and gave 2 thirds of them to 
Sarah; how many cents did Sarah receive? 

8 
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26 Having 27 peaches, I sold 2 thirds of them; ho^ 
maDj did I sell ? 

27 Henry gave his sister 2 thirds of 39 oranges; how 
Qiany did he retain ? 

23. Hiram lost 2 thirds of 86 dollars; how much 
money had he remaining ? 

29. Chandler, having 30 pears, gave 1 third to Maria, 
and 1 third to Jane; bow many remained? 

80. If I divide an apple into 4 equal parts, what art 
1 . 2, and 8 of these parts ? 

81. How many fourths of an apple in a whole apple? 
32. What is 1 fourth of 4? of 8? of 20? of 82? 
88. Whatisl fourth of 12? of 24? of 16? of 48? 
84. What are 2 fourths of 24 ? of 16 ? of 28 ? of 86 ? 
86. What are 2 fourths of 12? of 20? of 40? of 48? 
86. What are 3 fourths of 20 ? of 24 ? of 12 ? of 16 ? 
37. What are 3 fourths of 16? of 28? of 40? of 62? 
88. Jacob having -44 pens, sold 2 fourths of them to 

Joseph ; how many pens did Joseph receive ? 

39. If a yard of cloth cost 8 dollars, what will 3 fourths 
of a yard cost ? 

40. A boy sold 2 fourths of 28 pears ; how many had 
he remaining ? 

41. Samson gave his brother 1 fourth, add his sistei 2 
fourths of 28 oranges; how .many did each receive? 

42. Marion found 2 fourths of 28 cents, and then lost 
3 fourths of 16 cents; how many remained? 

48. A having 24 plums, gave 1 half of them to B 
and 1 third to C ; how many had he left ? 

44. Harleigh is 24 years of age, and Townsend ia 3 
fourths as old ; how old is Townsend ? 

45. A farmer had 36 sheep, of which A bought 1 
half, and a dog killed 1 third ; how many remained ? 

46. A merchant having 40 barrels of flour, sold 3 
fourths of them, and then bought 1 third as many as he 
sold ; how many had he then ? 
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LESSON II. 



1 . If you divide an orange into 5 equal partS; wLal 
are 1,2,3, and 4 of these parts called ? 

2. How many fiftjis in one orans^ f 

3. What is 1 fifth of 10 ? of 25 ? of 15 ? of 30? 

4. What are 2 fifths of 15 ? of 30 ? of 45 ? of 60? 

5. What are 2 fifths of o5^ of 35 ? of 40 ? of 50 ? 

6. What are 3 fifths of 10? of 30? of 25? of 55? 

7. What are 4 fifths of 20? of 50? of 60? of 100. 

* 8. Mary has 15 oranges, and Eachael 2 fifths as many; 
how many has Rachael ? 

9. Susan's age is 25 years, an ^ her sbter is 4 fifths toe 
M ; how old is her sister ? 

10. Eowland is 35 years of age, and his wi£b is 3 fifths 
as old ; how old is his wife ? 

11. A horse cost 100 dollars, and a sleigh 3 fifths as 
much ; required the cost of the sleigh, 

12. A man having 40 sheep, lost 20, and found only 
8 fifths of them ; how many remained ? 

13. A man having 50 cows, sold 4 fifths of them, and 
then bought 4 fifths as many as he sold ; how many had 
he then? 

14. 4 fifths of 200 dollars, is 2 times what Emily's 
watch cost; wh£it was the cost of the watch? 

15. If you divide a melon into 6 equal parts, what arc 
1, 2, 3, 4, and 5 of these parts called? 

16. How many sixths are there in a single thing? 

17. What are 2 sixths of 24? of 18? of 36? of 60? 

18. What are 3 sixths of 12 ? of 42 ? of 30 ? of 66 ? 

19. What are 4 sixths of 6? of 36? of 48? cf54? 

20. What are 5 sixths of 18 ? of 54 ? of 24 ? of 72 ? 

21. What will 2- sixths of 12 yards of tape cost, at S* 
cents a yard ? 

22. Kaub having 48 pens, sold 3 sixths to Frescoln. 
and 2 Bixtha to Morgan ; how mai^^ ^dL\i!^ ^^Xjc^V^'^V 
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23. What will 5 sixths- of 36 yards of cloth cost, tX 
the rate of 2 dollars a yard ? 

24. Warren had 12 marhles, and Oliver had 5 sixths 
as many, lacking 4; how many had Oliver? 

25. How many yards of cloth can you buy for 20 dol- 
lars, if 1 yard cost 2 fifths of 10 dollars? 

26. Dana having 60 peaches, gave 2 sixths of them to 
Barton, and 3 sixths to Benton ; how many remained? 

27. If 1 yard of linen cost 5 sixths of 36 cents, how 
many yards can you buy foi|3 fourths of 80 cents? 

28. 2 thirds of 30 dollars, increased by 2 thirds of 60 
dollars, is 10 dollars less than A's money; required A's 
money. * 

29. Frazier having 4p pens, gave Brown 10, and Sejil 
2 sixths of the remainder ; how many had he left ? 

80. If a melon be divided into 7 equal parts, what are 
1, 2, 3, 4, 5, and 6 of these parts called ? 

31. How many sevenths are there in one? 

32. What is 1 seventh of 21 ? of 28 ? of 42 ? of 56 ? 

33. What are 2 sevenths of 28 ? of 49 ? of 63 ? of 70? 

34. What are 3 sevenths of 14 ? of 35 ? of 49 ? of 28 ? 

35. What are 4 sevenths of 70 ? of 77 ? of 63 ? of 84 ? 

36. What are 5 sevenths of 77 ? of 91 ? of 42 ? of 140 ? 

37. What are 6 sevenths of 35 ? of 42 ? of 49 ? of 28 ? 

38. 4 sevenths of 21, are how many times 3, 4, and 6? 

39. 6 sevenths of 63, are how many times 3, 6, and 9 ? 

40. A watch was bought for 70 dollars, and sold for G 
sevenths of its cost; required the loss? 

41. If 1 half of 4 yards of cloth cost 10 dollars, what 
will 1 fifth of 10 yards cost? 

42. A gave 70 dollars for a watch, 3 sevenths as much 
for a chain, and sold them both for 90 dollars ; required 
tne loss. 

43. 3 sevenths of 56 dollars is 6 dollars more than 1 
third of a load of hay cost ; what will 3 loads cost, at the 
same rate ? 

44. 4 sevenths of 42 dollars is 12 dollars less than 1 
half of a building hi cost ; required t\ie ^o&i \if th^ lot. 
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45. Eicliard Iiad 360 dollara, 1 third of iivhich he spent 
for a horse, 1 fourth for a watch, and 1 sixth for a sleigh ; 
how much had he remaining ? 

46. Mr. A having 140 dollars, gave 3 sevenths of it to 
the poor, and lost 3 fourtiis of the remainder ; how much 
then remained ? 



LESSON IIL 

1. If anything be divided into 8 equal par<», what ia 
one of these parts called ? 

2. What are 2, 3, 4, 5, 6, and 7 of these parts called, 
and how many eighths in a unit ? 

3. What IS 1 eighth of 24? 48? 72? 88? 

4. What are 2 eighths of 32? 40? 66? 72? 

5. What are 3 eighths of 16? 64? 80? 96? 

6. What are 6 eighths of 8? 24? 48? 64? 

7. What is 1 half of 3? 6? 7? 9? 11? 

8. What is 1 third of 6? 7? 8? 10? 13? 

9. What are 2 thirds of 8? 14? 16? 17? 19? 

10. What are 3 fifths of 9? 21? 17? 24? 31? 

11. What are 5 eighths of 7? 10? 14? 18? 20? 

12. 2 eighths of 24 are how many times 3 ? 

13. 3 eighths of 40 are how many times 5 ? 

14. 4 eighths of 80 are how many times 8 ? 

15. 5 eighths of 56 are how many times 7 ? 

16. 6 eighths of 64 are how many ames 12 ? 

17. 7 eighths of 72 are how many tin^ 3 ? 

18. 3 eighths of 32 are how many times 1 third of 12 ? 

19. 6 eighths of 40 are how many times 1 fourth of 24 f 

20. 4 eighths of 48 are how many times 2 thirds of 18? 

21 . 7 eighths of 96 are how many times 4 fifths of 10? 
22 3 eighths of 56 are how many times 5 sixths of 42 ? 

23. 5 sevenths of 28 are how many times 5 sevenths 
jtM? 

24. 2 thirds of 27 are how man^ Am^^^ lQVis?OsNA^^^^\ 
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25. If a single tbiDg be divided into 9 equal parts, 
what are 1, 2^ 3, 4, &c., of these parts called ? 

26. What are 2 ninths of 18? 27? 45? 36? 

27. What are 3 ninths of 63? 72? 81? 27? 

28. What are 4 ninths of 9? 36? 54? 81? 

29. What are 5 ninths of 54? 72? 63? 27? 

30. What are 6 ninths of 81 ? 18? 36? 90? 
31 What are 7 ninths of 18 ? 99? 27? 108? 

32. 3 times 6, and 2 thirds of 6, are how many ? 

33. 4 times 12, and 3 fourths of 12, are how many? 

34. 5 times 10, and 3 fifths of 10, are how many^ 

35. 6 times 12, and 3 sixths of 12, are how many? 

36. 5 times 7, and 4 sevenths of 7, are how many? 

37. 9 times 8, and 5 eighths of 8, are how many? 
88. 2 times 18, and 7 ninths of 18, are how many? 

39. 2 fainths of 18 are how many times 2 thirds of 3 ? 

40. 5 ninths of 27 are how many times 5 sixths of 6 ? 

41. 6 ninths of 54 are how many times 4 fifths of 15 ? 

42. 3 ninths of 72 are how many times 2 eighths of 16 ? 
48. 7 eighths of 24 are how many times 7 eighths 

of 8? 

44. 5 sixths of 48 are how many times 5 sevenths 
of 14? 

45. 4« sevenths of 56 are how many times 8 ninths 
of 18? 

46. A bought 15 horses, and sold 6 of them, and then 
lacked 4 of having 20 ; how many had he at first ? 

47. Hiram and Oliver had each 26 cents ; after Hiram 
had given Oliver 10, and Oliver had given Hiram 6, how 
many had eachj^ 

48. A farmer having 48 bushels of oats, sold 4 sixths 
of them to one man, and 1 fourth to another; how many 
bushels did he sell to each ? 

49. A bought 60 cows, and sold 2 sixths of them to 
B, and 3 times 2 troths of the remainder to C; how 
many then remained ? 
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LESSOir IV. 

1 Harry gave 1 tliird of an apple to his brotlier, and 
2 thiids to his sister; how much did he give away? 

2. Matthew gave 2 fifths of a peach to Elias, and 3 
fifths to Morris; how much did he give to both? 

3. If I give 3 sevenths of a melon to Harry, and I 
sevenths to Harvey, how much do I give away? 

4. Fanny eat 3 eighths of a quart of chestnuts yester- 
day, and 4 eighths to-day; how many did she eat in all ? 

5. Ella gave 1 fourth of a melon to Phebe, 2 fourths 
to Carrie, and 3 fourths to Kate ; how much did she give 
away ? 

0/ Philip gave 2 sixths of a dollar to Jane, 3 sixths to 
Sarah, and 5 sixths to Eliza; how much did he give 
away? 

7. Willis lost 7 eighths of a dollar, and had 9 eighths 
remaining; how much had he at first? 

8. Matthew lost 6 eighths of a dollar from one pocket, 
and 7 eighths from the other, and had 5 eighths remain- 
ing ; how much had he at first ? 

9. Dora gave 3 ninths of a pound of raisins to Ella, 
and 7 ninths to Daisy, and then had 3 ninths remaining ; 
bow many had she at first ? 

10 What is the sum of 1 fourth, 3 fourths, 5 fourths, 
7 fourths, and 9 fourths ? 

11. Jane had 7 eighths of a pound of candies, and gave 
Maria 5 eighths; how many eighths remained? 

12. Frank had 6 sevenths of a melon, and gave Abram 
4 sevenths ; how,much remained ? 

13. Louisa having 10 eighths of a dollar, gave Lizzie 
7 eighths of it ; how much remained ? 

14. What is the difference between 5 sevenths, and the 
sum Df 4 sevenths and 6 sevenths? 

1(; Sallie having 24 pears, gave Buela 2 eighths^ 
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Amanda 3 eighths, and James ) eighth of them^ how 
many remained ? 

16. Rufos having 1 third of a quart of chestnuts, 
bought 4 thirds of a quart, and then sold 1 quart ; what 
part of a quart remained ? 

17. Peter having 5 sixths of a bushel of apples, sold 
8 sixths, and then bought 2 sixths of a bushel; how 
many sixths had he then ? 

18. What is the difference between the sum of 3 
eighths and 7 eighths, and the sum of 4 eighths and 5 
eighths ? 

19. A bought 20 sheep, and sold 2 tenths of them to 
B, 8 tenths to C, and 4 tenths to D ; how many sheep 
remained ? 

20. A lady having 36 yards of tape, feold 6 ninths of 
it to one person, and 3 ninths to another; how much 
had she then ? 

21. Mariana had 3 fourths of a pint of nuts, Elva had » 
twice as many, and Ezra 8 times as many; how many 
had they all ? 

22. A bought 4 ninths of a bushel of wheat, and B 
bought 8 times as much ; how much did B buy ? 

28. If 1 yard of cloth cost 5 sixths of a dollar, what 
will 6 yards cost ? 

24. At 7 ninths of a dollar each, what will 9 turkeys 
cost? 

25. What is the sum of 5 times 8 ninths, and 8 times 
5 ninths? 

26. Mary having 11 fifths of a melon, gave 2 fifths 
to Sarah, and twice as much to Sophia; how much re 
mained ? 

27. How much greater is 7 times 2 sevenths, than 4 
times 8 sevenths ? 

28. Cornell gave 8 times 3 sixths of an apple to Gray, 
and had 4 times as much remaining ; how much had ha 
at first ? 

29. How much is 5 times 8 fourths, minus 2 times b 
^ourtbs^ plus 6 times 8 fourths, minus 7 times 8 fourths? 
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80. I gave A 6 tenths of a dollar, and I gave B 3 
times as much, plus 2 tenths of a dollar ; how much did 
I give both ? 

31 What will 1 fifth of a yard of tape cost, at the rate 
of 20 fourths cente a yard ? What will 3 fifths cost, at 
the same rate ? 

32. Johnston gave his brother 1 third of 6 eighths of a 
quart of walnuts ; what part of a quart did he receive ? 

33. How much is 1 fourth of 8 sevenths? of 12 ninths? 
of 16 tenths? of 24 twelfths? 

34. Stanton having 2 thirds of a dollar, found 1 half 
of 4 thirds of a dollar; how many thirds. had he then? 

35. Mr. A bought 7 tenths of a barrel of sugar, and 
then sold 2 thirds of 6 tenths of a barrel ; how much re- 
mained ? 

36. What is the difference between 5 times 3 sevenths, 
and 1 fifth of 40 seventlis ? 

37. Thornton having 4 times 2 sixths of a bushel of 
com, bought 3 fourths of 20 sixths of a bushel; how 
much had he then ? 

38. If 1 half of a yard of tape cost 2 tenths of a dime, 
how many yards may hi bought fjr 3 fourths of 16 tentlis 
of a dime? 

39. Martin sold 2 thirds of 'i sevenths of a peck of 
beans, ard then had 3 fourths of 8 sevenths of a peck 
remaining; how many had he at first? 

40. Ferris lost 3 fourths of 8 ninths of a dollar, and 
then, having found 3 ninths of a dollar, had 3 fourths of 
8 ninths remaining; how much had he at first? 



LESSON v. 
1. What will 4 apples cost, if 3 apples cost ft cents? 

Solution. — If 8 apples cost 9 cents, 1 apple will cost odo 
third of 9 cents, which is 3 cents; and if 1 apple cost 3 cents 4 
Apples win cost 4 timen 8 cents, which are 12 cents. There- 
fore, &c. 
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2. What will 5 lemons cost, at the rate of 8 for 12 
cents? 

3. If 3 pairs of shoes cost 6 dollarS| how much will 5 
pairs cost ? 

4. What will 9 candies cost, if 4 candies cost 8 cents? 

5. If 4 peaches are worth 8 cents, what are S peachei 
worth? 

6. What are 10 oranges worth, if 8 oranges cost K 
cents ? 

7i If 7 pounds of meat cost 42 cents, what will 9 
pounds cost? 

8. What cost 7 sheep, at the rate of 5 for 30 dollars? 

9. What cost 11 barrels of flour, at the rate of 5 barrels 
for 30 dollars? 

10. If 12 boxes of figs cost 48 dollars, what will 7 
boxes cost ? 

11. How much will 7 cows cost, if 3 cows are bought 
for 60 dollars? 

12. How far will a man travel in 12 days, at the rate 
of 36 miles in 4 days? 

13. How many tons of hay will a drover feed in 11 
weeks, at the rate of 10 tons In 5 weeks ? 

14. How much must be paid for the keeping of 12 
horses, at the rate of 80 cents for 4 horses ? 

15. Required the value of 5 ducks, at the rate of 120 
cents for 3 ducks. 

16. Mary gave 10 cents for apples, at the rate of 3 
cents for 9 ; how many did she buy? 

17. Fanny paid 8 dollars for silk, at the rate of 5 dol- 
lars for 15 yards; how many did she buy? 

18. Wilkinson walked 7 hours, at the rate of 12 miles 
in 4 hours ; how far did he travel? 

19.' Robert gave 12 oranges for apples, at the rate of 
3 orangey for 9 apples; how many apples did he get? 

20. At the rate of 3 melons for 12 oranges, how manj 
oranges can be bought for Id melons? 

21. If 6 men can mow 12 acres of grass in a day, liow 
much can 8 men mow in the same time? 
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22. If 10 men can dig 30 lods of ditch in one day, 
how mnch can 12 men do m the same time f 

23. How long will it take 4 ladies to drink a box of 
tea, if 6 ladies can drink it in 12 days ? 

24. If 5 boys can do a piece of work in 16 days, how 
Jong will it take 20 boys to do it? 

25. In what time will 8 giris pick a bushel of berries, 
if 4 giris can do it in 8 hours ? 

26. How many men will be required to build a boat in 
6 days, if 3 men can do it in 12 days? 

27; How many men can do as much work in 4 days, 
as 8 men can in 40 days? 

28. If it require 10 men 8 days to build a wall, how 
many men will be required to build it in 5 days ? 

29. If 5 men build a boat in 20 days, how many men 
will be required to do it in 1 fourth of the tin^ ? 

30. What cost 1 half of. 12 yards of cloth, at the rate 
of 12 dollars for 4 yards? 

31. If 7 yards of cashmere cost 21 dollars, what will 2 
thirds df 15 yards cost ? 

32. What cost 3 fourths of 8 pounds of coffee, at the 
rate of 10 pounds for 60 cents? 

33. If 3 fifths of 10 yards of ribbon cost 30 cents, 
what will 4 sixths of 12 yards cost? 

34. Mary gave 7 apples for 21 chestnuts ; at this rate 
how many chestnuts could she get for 8 apples? 

35. If 8 lemons are worth 16 oranges, how many 
oranges can you buy for 10 lemons ? 

36. At the rate of 6 citrons for 18 melons, how mau^ 
melons may be purchased for 11 citrons ? 

37. If 9 apples are worth 27 chestnuts, how many 
chestnuts may be had for 12 apples? 

38. If 3 sevenths of 14 bunches of grapes cost 24 
cents, what are 2 fifths of 15 bunches worth: 

39. Peter can walk 3 fourths of 8 miles while John 
walks 12 ; how far can John go while Peter walks 7 miles ? 

40. If 8 quarts of molasses cost 40 cents^ what will 4 
sixths of 24 quarti^ cost ? 
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41. What must I pay to ride 1 half of 14 miles, if h 
eost me 20 dimes to ride 2 thirds of 15 miles ? 

42. I gave 8 yards of muslin for 6 gallons of molasses 
vhat did the molasses cost a gallon, if 4 yards of muslii 
cost 48 cent« ? 

43. A gave 9 hushels of wheat for 3 barrels of flour, 
what was the wheit worth a bushel, if 8 barrels of flom 
eo^t 72 dollars ? 

44. B bought 7 yards of cloth for 21- dollars, and gave 
4 yards for apples worth 2 dollars per barrel ; how manj 
barrels of apples did he receive ? * 

45. C gave 7 grammars for 6 arithmetics ; how muob 
were the grammars worth each, if 5 arithmetics cost hb 
dimes? 

46. If 7 apples cost 21 cents, how many apples mast 
be given f^jr 9 peaches, bought at the rate of 3 fur 12 
cents? 

47. Reuben had 9 oranges wort^ 4 cents apiece, and 
Jackson had 8 lemons worth 3 cents each, which he gave 
to Reuben for a part of his oranges ; how many oranges 
^ad Reuben remaining ? 



I 



LESSON 71. 

1 What will one yard of tape cost, if 2 thirds of » 
yard cost 4 cents ? 

Solution. — If 2 thirds of a yard of tape cost 4 cents, 1 third 
of a yard will cost 1 half of 4 cents, which is 2 cents, and Z 
thirds, or one yard, will cost 3 times 2 cents/%vhich are 6 cents. 
Therefore, &c. 

2. What will one box of soap coiit, if 8 fourths of s 
box cost .6 dollars ? 

3. If 4 fifths of a box of tea cost 8 dollars, what will 
one box cost ? 

4. If 3 fifths of a yard of cloth cost 6 dollars, what wil! 
. 9oe pord cost ? 
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5. What will 2 pounds of starch cost, if 5 sixths of a 
pound cost 10 cents ? 

6. What cost 2 barrels of flour, at the rate of 4 dol- 
lars for 4 sixths of a barrel ? 

7. If 7 eighths of a keg of oysters cost 14 shillings, 
what will be the cost of 3 kegs of oysters ? 

8. What cost 3 yards of cloth, if 3 sevenths of a yard 
cost 6 dollars ? 

9. How far can A walk in 4 days, if in 5 sixths of a 
day he can walk 20 miles ? 

10. What cost 5 boxes of raisins, if 3 fifths of a box 
oost 6 dollars ? 

11. What is 5 times the distance to Lancaster; if 3 
fourths of the distance is 3 miles ? 

12. How much will 4 bushels of apples cost, if 5 tenths 
of a bushel cost 50 cents ? 

13. What cost 8 barrels of flour, if 7 eighths of a barrel 
oost 7 dollars? 

14. Mary bought 9 pecks of beans, at the rate of 12 
eents for 6 sevenths of a peck; required the cost. 

15. How much will 5 tons of hay cost, if 10. dollars 
will buy 5 sixths of a ton ? 

16. What is the cost of 10 barrels of sugar, at the rate 
of 20 dollars for 4 fifths of a barrel ? 

17. Pelton bought 4 dozen eggs at the rate of 8 cents 
for 2 thirds of a dozen; how much did they cost? 

18. What is the value of 1 half of 6 bushels of peaches, 
at the rate^ of 2 dollars for 2 thirds of a bushel ? 

19. What cost 2 thirds of 9 yards of cloth, if 3 fourth* 
of twelve yards. cost 27 dollars? 

20. If 4 fifths of 10 lemons cost 24 cents, what cost 3 
fourths of 12 lemons ? 

21. If 3 fourths of a barrel of flour cost 6 dollars, what 
will 5 eighths of a barrel cost ? 

22. 3 fourths of 40 dollars is 6 times what a farmer 
gave for a plough ; required its cost. 

23. A watch cost 30 dollars, and 4 fifths of its cost ii 
twice the cost of the chain; what was the cost of th^b^W.^^t 
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24 B*s hotse cost 200 dollars, and 3 fifths of its 
lacks 80 dollars of being 4 times the cost of the sle 
required the cost of the sleigh. 

26. A merchant having 20 barrels of flour, so 
fourths of it to A, and 3 fifths of the remainder tc 
how much remained ? 

26. Elmina is 25 yea^ old, and 4 fifths of her a 
4 years less than twice Elmira's age ; required Elm 
age. ^ 

27. Think of a number, multiply it by 8, divide \ 
multiply by 3, divide by 6, add 20, subtract the nui 
thought of, divide by 4, and name the result. 

• 28. Think of a number, multiply by 12, divide I 
multiply by 2, divide by 8, add 12, subtract the nui 
thought of, divide by 4, and name the result. 

29. Multiply 10 by 12, divide by 6, multiply 1 
divide by 2, multiply by 4, divide by 10, and name 
result. 

30. How many are 24 multiplied by 6, divided \ 
multiplied by 8, divided by 4, multiplied by 2, dh 
by 4, divided by 8 ? 



LESSON VIL 



Solution. — In 1 there are 8 thirds, and in 4 there are - 
I thirds, which are 12 thirds. Therefore, &c. 

2. How many thirds in 2? 3? 6? 7? 8? 

3. How many fourths in 3? 6? 6? 4? 7? 

4. How many fifths in 5? 4? 3? 2? 8? 

5. How many sixths in 3? 2? 5? 6? 4? 

6 How many sevenths in 2 ? 6? 4? 7? 9? 

7. How many eighths in 3? 6? 4? 6? 7? 

8. How many ninths in §? 4? 6? 3? 10? 
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9. How maoy thirds in 3 and 2 tfiirds? In 4 and 
1 third? 

10. How many fifths in 4 and 3 fifths? In 6 and 3 
fifths? 

11. How many fourths in 2 and 1 fourth? In 7 and 
8 fourths? 

12. How many sevenths in 5 and 6 sevenths ? In 3 
and 4 sevenths? 

13. How many ninths in 3 and 4 ninths? In 6 and 
7 ninths? 

14. How many sixths in 7 and 5 sixths? In 3 and 2 
sixths? 

15. How many eighths in 5 and 3 eighths? In 5 and 
7 eighths ? 

16. If 5 yards of cloth cost 2 and 1 half ddlars^ what 
will 6 yards cost? 

17. If 4 pears are worth 2 and 2 third cents, what are 
7 pears worth? 

18. What cost 10 peaches, at the rate of 4 and 1 half 
cents for 3 ? 

19. If 11 ducks cost 4 and 2 fifths dollars, what wiU 
12 ducks cost? 

20. If 1 half of eight yards of cloth cost 3 and 1 fifth 
dollars, what cost 3 fifths of 15 yards? 

21. If 2 thirds of 9 apples cost 4 and 4 fifths cents, 
what will 3 fourths of 12 apples cost? 

22. If 4 fifths of ten pounds of sugar cost 5 and 1 third 
dimes, what cost 5 sevenths of 14 pounds ? 

23. What cost 4 fifths of 15 yards of muslin, at the 
rate of 7 and 1 half dimes for 3 fourths of 20 yards ? 

24. How many whole ones in 6 thirds ? / 

Solution. — In one there are three thirds ; hence, in six tkirdi 
there are as many ones as 3 is contained times in 6, which art 
2. Therefore, in 6 thirds there are 2 ones. 

25. Ifow many ones in 6 halves? 9 thirds? 12 thirds? 

26. How many ones in 12 fourths? 20 fourths? 8 
fourths ? 
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27. How many ones in 10 fifths? 12 sixths? 14 
sevenths ? 

28. How many ones in 16 eighths? 21 sevenths ? 24 
eighths ? 

29. How many ones in 18 ninths? 15 thirds? 25 
fifths? 

30. How, many ones in 28 sevenths? 36 ninths? 24 
fourths? 

31. How many ones in 15 thirds ? 20 tenths ? 33 elev- 
enths? 

32. How many ones in 48 twelfths? 18 halves? 40 
tenths ? 

33. How many ones in 9 halves? 7 thirds? 11 fourths? 

34. How many ones in 7 fifths? 16 fifths? 19 eighths? 

35. How manj ones in 20 ninths? 17 sixths? jl5 
fourths ? 

36. How many ones in 13 fifths? 11 thirds? 17 fifths? 

37. How many ones in 25 eighths ? 23 tenths ? 31 
oinths? 

38. If 2 apples cost 6 fifths of a cent, what cost 5 
apples ? 

39. If 3 pens cost 9 eighths of a cent, what cost 8 
pens? 

40. If 5 pigs cost 10 sevenths of a dollar, what cost 
7 pigs? 

41. What cost 6 pairs of boots, if 4 pairs cost 12 fifths 
dollars ? 

42. What are 8 pies worth, if 3 pies are worth 15 
fourths cents ? 

43. What cost 12 pine apples, if 3 cost 3 fourths of a 
dollar? 

44. If 2 books cost 4 fifths of a dollar, what cost 10 
books ? 

45. How much are 9 lamps worth, if 5 are worth 10 
thirds dollars ? 

46. Kequired the cost of 8 hats, if 6 cost 12 fourths 
of a dollar. 
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47. K 3 peaches cost 9 eighths of a cent, vrhat cc6t 8 
peaches ? 

48. HoF much are 4 mirrors worth, if 7 are worth 14 
halves dollars? 

49 . What cost 3 halves of a yard of linen, it 5 vardf 
eost 10 ninths of a dollar ? 

50. What cost 1 half of 8 yards of cloth, if 1 half ol 
6 yards cost 1 third of 27 fourths dollars ? 



LEBSOS vin. 

1. 3 is 1 half of what number ? 

Solution. — If 1 half of some number is 3, two halves, or t^t 
Avmber, is 2 times 8, which are 6. Therefore, &o. 

2. 4 is 1 third of what number? 

3. 6 is 1 fourth of what number? 

4. 5 is 1 sixth of what number? 

5. 6 is 1 half of what number? 

6. 8 is 1 seventh of what number? 

7. 9 is 1 fifth of what number? 

8. 7 is 1 ninth of what number? 

9. 4 is 1 fifth of what number? 

10. 5 is 1 seventh of what number? 

11. 10 is 1 sixth of what number? 

12. 9 is 1 third of what number? 

13. 11 is 1 fourth of what number? 

14. 15 is 1 third of what number? 

15. A is 10 years old, which is 1 fifth of B's age , 
required B's age, 

16. An apple cost 3 cents, which is 1 fourth of ttf. 
eoet of a melon ; required the cost of the melon. 

17 A sheep cost 6 dollars, which is 1 fifth of the 
ooet of a cow; what was the cost of the cow ? 
4* 



31. A watch was bought for 20 dollars, which is 1 
third of 4 times what the chain cost; fei|uircd the cost 
of the chain. 

32. The head of a fish is -6 inches long, which is 1 
fourth of 3 times the length of the body; what is the 
length of the body ? 

33. A slate cost 20 cents, which is 1 fifth of 4 time?* 
the cost of an arithmetic ; required the cost of them hot I 

34. A boy lost 15 cents, . which is 1 fourth of 5 times 
the money he had remaining ; how much money had he 
at first? 

36. Mary found 12 pins, which is 1 fifth of 3 time« 
what she then had ; how many had she at first ? 

36. 8 is 1 third of 1 half of what number ? 

37. 4 is 1 fifth of 1 third of what number ? 
88. 3 is 1 fourth of 1 fifth of what number? 

39. 2 is 1 eighth of 1 fourth of what number? 

40. 3 is 1 seventh of 1 sixth of what number ? 

41. 4 is 1 tenth of 1 fifth of what number ? 
42. 3 is 1 half of 1 seventli oi TR\iaX Ti-vjmi^iet^ 
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18. John has 20 marbles, which is 1 third of Henry's 
number; iiow many has Henry? 

19. Mary's shawl cost 7 dollars, which is 1 fourth sxt« 
of the cost of her dress ; required the cost of her dress. vo^^^ 

20. Henry found 5 marbles, which is 1 third of ^' 
what he had ; how many had he then ? fotn 

21. 6 is 1 half of 3 times what number? ^ 

22. 6 is 1 fourth of 2 times what number? Ika^ 

23. 8 is 1 third of 4 times what number? 1^^ 

24. 10 is 1 fourth of 8 times what number ? | "^ 

25. 9 is 1 half of 6 times what number? 

26. 7 is 1 sixth of 3 times what number? 

27. 12 is 1 third of 9 times what number? 

28. 4 is 1 ninth of 6 times what number ? 

29. 11 is 1 sixth of 3 times what number? 

30. Flora's cloak cost 10 dollars, which is 1 third of 
6 times the cost of her dress ; required the cost of hei 



MENTAL ARITHMETIC. 89 

43. 6 is'l fifth of 1 third of what miraber ? 

44. Philip's vest cost 4 dollars, which is 1 half of 1 
third of the cost of his coat; what was the cost of h\M 
coat? 

45. Martin is 4 years old, and his age is 1 third of 1 
fourth of his father^s age ; how old is his father ? 

46. Ella's bonnet cost 3 dollars, which is 1 fifth of 1 
half of the cost of her shawl 3 required the cost of the 
shawl. 

47. A paid 10 dollars for a saddle, which is 1 fifth 
of 1 third of the cost of his horse ; required the cost of 
the horse. 

48. Mr. A walked 8 miles, which is 4 times 1 seventh 
of the distance he rode ; how far did he travel ? 

49. Benton's house cost 2000 dollars, which is 1 half 
of 4 times the cost of his barn ; required the cost of both. 

50. The head of a fish is 3 intjhes long, and the tail 5 
inches, which is 1 half of 1 third of the length of the 
body ; required the length of the fish. 



LESSON IX. 

1. 6 is 2 thirds of what number? 

Solution. — If 2 thirds of some number is 6, 1 third of tL.it 
Dumber is 1 half of 6, which is 8, and 8 thirds, di Ui»( 
number, is 8 times 8, or 9. Therefore, &c. 

2. 9 is 3 fourths of what number ? 

3. 6 is 2 thirds of what number ? 

4. 10 is 2 fifths of what number ? 

5. 12 is 4 sixths of what number? 

6. 10 is 5 sevenths of what number ? 

7. 8 is 4 ninths of what number ? 

8. 9 is 3 fifths of what number ? 

• P, 15 is 5 sixths of what number 1 
JO, 10 ia 5 eighths of what numb^tl 
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11. 16 is 8 ninths of what number? 

12. 14 is 7 thirds of what number? 

13. Frank is 12 years old, and his age is 3 fifths oi 
Fanny's age ; how old is Fanny ? 

14. Augustus gave his brother 10 peaches, which u 
2 thirds of all he had ; how many had he ? 

15. Hampton lost 8 cents, which is 4 fifths of hu 
money ; how much had he remaining ? 

16. A lady found 12 dollars, which is 4 sixths oi 
what money she then had j how much had she at first ? 

17. Lester sold a cow for 24 dollars, which is 6 fiftb 
of the cost of the cow ; required its cost. 

18. A farmer sold a colt for 80 dollars, and therebj 
gained 1 fifth of the cost of the colt ; required the cost 

19. Mr. M is 20 years of age, and 4 fifths of his ag* 
is 8 ninths of his brother's age; what is the age of hLi 
brother ? 

20. Frank lost 12 marbles, which is 2 fifths of what 
he had at first ; how many remained ? 

21. 10 is 1 half of 4 fifths of what number ? 

22. 12 is 1 third of 6 sevenths of. what nunlber? 

23. 9 is 1 fourth of 4 fifths of what number? 

24. 16 is 2 fifths of 10 fourths of what number? 

26. 4 is 2 fifths of 5 sixths of what number ? 
2^. 6 is 3 fourths of 4 fifths of what number ? 

27. 15 is 5 sixths of 6 sevenths of what number ? 

28. 14 is 7 fourths of 4 thirds of what number ? 

29. 18 is 9 eighths of 4 sevenths of what number ? 

80. 20 is 5 fourths of 8 thirds of what number ? 

81. Thomas sold a book for 40 cents, which is 4 
fifths o'f 5 sixths of the cost ; required the cost. 

82. Smiley sold his horse for 140 dollars, which is 7 
eighths of 4 thirds of its value ; required its value. 

83. A's hat cost 6 dollars, which is 8 fourths of 4 
fifths of the cost of his vest ; required the cost of his vest 

34. 20 feet of a pole is in the water, which is 2 fifth* 
of 5 sevenths of the length in the air; what is the length 
a^ihe pole ? 
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85. A pole is 30 feet in the air, which is 3 fifths of 2 
fourths of ihe length of the pole ; required the length in 
the mud and water. 

36. A cow cost 24 dollars, which is 6 tenths of 2 fifths 
of the cost of the cow and a horse ; what was the cost of 
the horse? • 

37. A man sold his watch for 60 dollars, which is 5 
fourths of 4 times what the chain cost, and the watch 
cost 8 times as much as the chain ; what was the cost of 
each ? 

38. A's horse cost 200 dollars, and 4 fifths of the cost 
of the horse is 8 times the cost of his harneas } reqinred 
the cost of the harness. 

39. A man has 24 geeae, aud 3 foiu th» uf the numbei 
of geese, equals 2 times the number of turkeys ; how 
many turkeys had he ? 

40. A man sold his horse and sleigh for 200 dollars, 
and 4 fifths of this is 8 times what his sleigh cost, and 
the horse cost 10 times as much as the sleigh ; required 
the cost of each. 



LESSON X. 



1. 6 are how many times 1? 2? 3? 

2. 8 are how many times 1 ? 2 ? 4 ? 

3. 12 are how many times 2 ? 3 ? 6 ? 

4. 20 are how many times 4? 5? 10? 

5. 32 are how many times 4? 8? 16? 

6. 30 are how many times 6? 6? 10? 

7. 72 are how many times 6? 8? 9? 

8. 80 are how many times 4? 8? 20 

9. What is the relation of 8 to 2? 



20? 



Eemabk. — 8 is 4 times 2. 

10. What is the relation of 12 to 4? Of 15 to 5? 

1 1 What is the relation of 16 to 8? Of 18 to 6? 

12. What is the relation of 21 to T 'i Ql "IV \i^ '^^ 
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13. What is the relation of 32 to 4? Of 27 to 9 ? 

14. What is the relation of 40 to 10? Of .45 to 5? 

15. What is the relation of 28 to 7 ? Of 36 to 4 ? 

16. ]f 4 yards of cloth cost 10 dollars; what will 8 
jards cost ? 

• Solution. — If 4 yards of cloth cost 10 dollars, 8 yards, which 
are 2 times 4 yards, will cost 2 times 10 dollars, or 20 dollars. 
Therefore, &o. 

17. If 3 bunches of grapes cost 8 cents, what will 6 
bunches cost ? ' 

18. If 6 combs cost 9 cents, what will 12 combs cost 
at the same rate ? 

-1^J[£^-T pftafthfta cast _8 jjfints, what Will 21 peacheA 
eost? 

20. If 5 pairs of shoes cost 9 dollars, what will 20 pairs 
cost? 

21. If 4 pens cost 11 cents, what will 12 pens cost? 

22. If 8 ducks cost 5 dollars, what will 24 ducks cost? 

23. What cost 30 lamps, if 5 lamps cost 7 dollars ? 

24. How much will 42 primers cost, at the rate of 6 
primers for 20 cents ? 

25. What cost 56 inkstands, if 7 inkstands cost 5 dol- 
lars ? 

26. If 5 pitchers cost 3 dollars, what will 45 pitchers 
cost? 

27. How far will a man travel in 48 days, if he travel 
30 miles in 4 days ? 

28. If 6 men can build 10 rods of wall in a certain 
time, how many rods can 54 men build in the same time? 

29. Hiram bought 6 pigs for 11 dollars; how many 
could he have bought for 44 dollars ? 

30. 7 men earn 12 dollars in 3 days; how much could 
tli^y earn in 27 days ? 

31. If 5 peaches are worth one pear, how many pears 
are 30 peaches worth ? 

- 32. If 8 dollars will buy 5 gold pens, how many will 
5d dolhiB buy ? 
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33. If 6 stands cost 2 thirds of 12 dollars, what will 
80 stands cost 1 

34. 40 dollars is 2 thirds of what A gave for sheep, 
at the rate of 10 dollars for 3 sheep; how many did ha 
purchase ? 

35. If 4 men can perform a piece of work in 18 dajs. 
how long will it require 12 men to do it ? 

36. If 6 men can build a boat in 10 fourths days, how 
long will it take 3 men to build it ?, 

37. 15 dollars is 3 eighths of what A earns in 5 days; 
how much will he earn in 15 days ? 

38. 18 men are 3 fifths of the number required to mow 
a field in 8 days ; how many men would be required to 
mow it in 24 days ? 

39. 20 dollars is 4 dollars more than 2 thirds of 4 
times what B paid for a chain, and his watch cost 5 times 
M much as the chain ; required the cost of each ? 



LESSON XI. 

1. 4 is what part of 8 ? 

Solution. — 4 is 1 half of 8, since 2 times 4 are 8. 

2. 3 and 6 are what parts of 12 ? 

3. 4 and 8 are what parts of 16 ? 

4. 3 and 6 are what parts of 24 ? 

5. 7 and 3 are what parts of 21 ? 

6. 4 and 9 are what parts of 36 ? 

7. What is the relation of 2 to 6 ? Of 4 to 8 ? 

8. What is the relation of 3 to 9 ? Of 5 to 10 ? 

9. What is the relation of 3 to 1 2 ? Of 4 to 16 ? 

10. What is the relation of 5 to 20 ? Of 6 to 36 ? 

11. What is the relation of 7 to 42 ? Of B tfik 4Qt 

12. What is the relation of 6 to b41 Qii^ \ftt'\X 
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13. What is the relation of 10 to 40 ? Of 7 to 56 ! 
14- What is the relation of 11 to 65 ? Of 12 to 48 ? 

15. If 6 apples cost 10 cents, what will 3 apples cost? 

RiSHARK. — 3 apples, the half of 6, will cost one-half of 10 
eents. 

16. How much will 6 books cost, if 20 books cost 16 
dollars ? 

1 7. What cost 3 knives, if 18 knives cost 24 dollars ? 

18. If 14 pencils cost 35 cents, what will 2 'pencils 
cost? 

19. If 10 peaches are worth 12 oranges, how many 
oranges are 5 peaches worth ? 

20. How much will 4 apples cost, if 16 apples cost 24 
cents? 

21. How much will 9 pigs cost, if 27 pigs cost 36 
dollars ? 

22. What cost 7 tons of hay, if 56 tons cost 96 
eagles ? 

23. If 42 sheep are sold for 108 dollars, what are 7 
sheep sold for ? 

24. If 100 pens cost 50 cents, what will 20 pens 
cost? 

25. What cost 5 inkstands, if 15 inkstands cost 2 
thirds of 18 dimes ? 

26. If 5 eighths of 32 hens cost 10 dollars, what will 

2 thirds of 6 hens cost ? 

27. If 3 fourths of 48 oranges cost 40 cents, what will 

3 fourths of 12 oranges cost ? 

28. If A walked 132 miles in 33 days, how far did he 
walk in 3 days ? 

29. If 8 times 6 cents is 48 cents, how much is 2 
times 6 cents ? 

30. Mary having 27 roses gave 1 third of them tj 
Sallie and 1 third to Annie ; how many remained ? 

31. A worked 5 weeks for 7 dollars a week, and re- 
ceived in payment 12 bushels of wheat worth 1 dollar 
and 1 half a bushel ; how much remains due A ? 
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32 A farmer gave 2 tliirds of 15 biisTiels of rye, worfh 
6" dimes a bushel, for cloth worth 3 dollars a yard ; ho\? 
many yards did he receive ? 

33. Think of a number, multiply by 10, divide by 5, 
multiply by 3, divide by 6, add 30, subtract the original 
number, divide by 10, add 7, and the result is what ? 

3t. What is the value of 27 multiplied by 8, divided 
by 4, multiplied by 6, divided by 3, multiplied by 9, 
divided by 12 ? 



LESSON XII. 

1. What numbers multiplied together will -produce 4 ? 
8? 10? IG? 12? 18? 24? 

2. What numbers multiplied together will produce 15 ? 
.21? 28? 35? 36? 39? 48? 

3. What numbers multiplied together will produce 40 ? 
42? 45? 49? 50? 51? 52? 

Numbers which can Jbe produced by multiplying together other 
■nmberfl, encu of whicli is greater tlian a unit, are called com- 
posite numbers. 

Numbers which cannot be produced by multiplying together 
two or more numbers, each of which is greater than a unit, are 
. ealled prime numbers, 

4. Tell which of the following numbers are prime, and 
which composite; 4, 5, 6, 7, 8,^9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20, 21, 2:^, 23. 

5. Name the prime and composite numbers in the fa'.- 
lowinjr list; 24, 25, 20, 27, 28, 29, 30, 31, 32, 33, 31, 
35, 36, 37, 38, 39, 40, 41. 

The numbers, which when multiplied together will produce j 
composite number, are called /ac/ora of that number. 

6 What are the factors of 12 ? 20 ? 16 ? 33 ? 30 ? 21 f 
27? 18? 2o? 32? 
6 
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7. What are the factors of 9? 10? 14? 34? 36? 40! 
48? 50? 56? 60? 63? 72? 

When these factors are prime numbers, they are called primt 
factors. 

8. What are the prime factors of 4 ? 6 ? 9 ? 12 ? 15 ? 18 ? 

9. What are the prime factors of 10? 20? 21? 22'^ 
24 ? 25 ? 

10. What are the prime factors of 27? 28? 30? 32? 
;3? 35? 

11. What are the prime factors of 44? 45? 46? 48 ?> 
19? 50? 

12. What are the prime factors of 52? 54? 55? 56? 
57? 60? 

13. What are the prime factors of 64? 68? 70? 727 
. 75? 80? ^ • 

14. What prime factors are common to 6 and 12? 

15. What prime factors are common to 9 and 12? 

16. What prime factor? are common to 8 and 20 ? 

17. What prime factors are common to 10 and 20? 

18. What prime factors are common to 12 and 18? 

19. What prime factors are common to 16 and 24? 

20. What prime factors are corampn to 14 and 42 ? 

21. Is a number exactly divisible by any numbers ex- 
cept its prime factors, or some product of them ? 

22. Name the divisors of 4, 6, 8, 10, 12, 14, 16, and 20. 

23. What 'divisors are common to 4 and 6? To 8 
and 10? 

24. What divisors are common to 6 and 9? To 9 
and 18? 

25. What divisors are common to 10 and 30? To 3 
and 24? 

26. What divisors are common to 9 and 27? To 10 
and 20? 

27. What divisors are common to 16 and 24 ? To 1,2 
Mid 18? 

A divisor common to two or more numbers is called their 
common divisor. 
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28. What is a common divijBor of 8 and 24? Of 9 
aiidl5? 

29. What is a common divisor of 16 and 20? Of 18 
and 80? 

30. What is a common divisor of 16 and 32 ? , Of 32 
and 40? 

The greatest divisor common to two or more numbers is called / 
their greatest common divisor. 

31. What is the greatest common divisor of 4 and 8? 

32. What is the greatest common divisor of 8 and 24? 

33. What is the greatest common divisor of 9 and 27 ? 

34. What is the greatest common divisor of 16 and 24 ? 

35. What is the greatest common divisor of 24 and 32 ? 

A multiple of a number is any number that will contain it, a 
fvhole number of times, without a remainder. 

36. What is a multiple of 4? Of3? Of5? Of 6? Of 8? 

37. What is a multiple of 7? Of 9? Of 10? Of 
12? Of 20? 

A multiple common to two or more numbers is called their 
common multiple, 

38. What is a common multiple of 2 and 3 ? Of 3 and 
At Of 4 and 5? Of 5 and 6? 

39. What is a common multiple of 6 and 7 ? Of 4 
andeif Of 5 and 10? Of9andl2? 

Tht) least multiple, common to two or more numbers, is called 
their least common multiple. 

40. What is the least common multiple of 4 and 6 ? 
Of 6 and S ? Of 8 and 10 ? Of 10 and 12 ? 

41. What is the least common multiple of 8 and 12? 
Of 9 and 6r Of9andl2? Ofl2and20? 

If a number be multiplied by itself, the result is called the 
square of the number ; If the square be multiplied by the num^ 
ber, the result is the ciibe; if the cube be multiplied by th« 
number, the result is t\iQ fourth powers &c. 

42. What is the square, cube, and fourth ^ower of IT 
2? 3? 4? 5? 6? 7V s? 9*^ \0( \\1 Y:.\ 
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The square root of a number is one of the two equal facton 
which produce that number; the cube root, one of the threo 
equal factors; the fourth root, one of the four equal factors. 

43. What is the square root of 1? 4? 9? 16? 257 
49? 81? 36? 64? 

44 What is the cube root of 1? 8? 27? 64? 125? 
343? 729? 512? 
• 45. What is the fourth root of 1? 16? 81 ? 256? 625? 

46. Define a prime number, composite number, factors, 
prime factors, common divisor, least common divisor, com- 
mon multiple, least common multiple, square, cube, and 
fourth power; square, cube, and fourth roots. 



) 



SECTION IJI. 

LESSON t 

The .number of parts into which anything is divided, instead 
uf being expressed by a word, may be represented by a figors 
beneath a line, thus: — 

5 represents halves, ^ represents fourths, 

■g represents thirds, ^ represents fifths. 

The number of fractional parts taken may be represented by 
A figure above the line, thus: — 

I represents 2 fourths, ^ represents 5 sevenths, 

I represents 3 fifths, f represents 7 eighths, 

I represents 4 sixths, -g represents 4 ninths. 

These expressions are called fraetioni. A fraction is that 
definite, part which a portion is of the whole. Custom, however 
has sanctioned the use of the word fraction to denote both the 
definite part and the expression of it. The expression consist! 
of two figures with a line between them. 

The Sgure below the line is the denominator; it denotos the 
nambeP of equal parts into whica ilie unit \& ^-svded. 
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The >.^iire above the line is the numerator; it denotes the 
lumber of equal parts taken. 
A proper fraction is one whose value is less than a irnit ; as 

An improper fraction is one whose value is equal to, or greatei 
than a unit; as 4 7 

A mixed number consists of a whole number and a traction ; 
«. 2J, 8|. 

The reciprocal of a number is a unit divided by that number ; 
Oius the reciprocal of 4 is i ; of 7 is i . 

1. How many halves in 3^? 2'? 4'? 64? 

2. How many thirds in 3^? 2|? 4] ? 6|? 

3. How many fourths in 3^? 4|? 2-j? 7|? 

4. How many fifths in IJ? 2|? 34? 4J? 

5. How many sixths in 2^? 3|? 4|? -Sf? 

6. How many eighths in 2|? 6|? 7|? 8|? 

7. How many thirds in 6| ? 7| ? 9i ? 10| ? 

8. How many sevenths in 3l? 6^? 4|? 2f? • 

9. How many fifths in 6f? 4^? 7|? 84? 

10. How many ninths in 2|? 3|? 7f? 6|? 

11. How many tenths in 6-j^? 7V\j? 3/^? 6/^? 

12. If one yard of tape cost 2| cents^ how many thirds 
eents will 5 yards cost? 

13. How many fourths of a dollar will 7 baskets of 
peaches cost, at 2^ dollars a basket ? 

14. What cost 3 barrels of flour, if 2\ barrels cost 18 
dollars ? 

15. How far can Henry walk in 7 hours, if he can 
walk 12 miles in 2| hours ? 

16. If 31 yards of muslin cost 44 cents, how much 
will 10 yards cost ? 

17. 24 bushels of apples cost \f dollars, what will 2') 
bushels cost ? 

18. How many ones in 5? 

19. How many ones in | ? 

20. How many ones in | ? 

21. How many ones in J? 
22 How many ones in | ? 
iiS. How msLBy ones in ^^? >^1 
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24. How many ones in y^ ? \^ ? u ? y) ? 

25. How many ones in \^ ? ^/ ? 2^ ? 2i ? 

26. How many ones in y ? ^a? |gj> 16 ? 

27. Reduce 3^, 7|, 8^, and 2^ to improper fractions 

28. Redjce y, y, y, and ^g^ to mixed numbers. 

29. Reduce 5|, 6|, 7|, and 8| to improper fractions 

30. Reduce ^/, \5, 2^<^, and f g to mixed numbers. 

31. Reduce 2|, 3|, 4y^, and Syy to improper fractions. 

32. At I of a dime a pound, what will 9 pounds of 
candies cost ? 

33. If 1 pound of sugar cost 6| cents, what will 8 
pounds cost ? 

Sol. — 8 pounds will cost 8 times 6J (jents. 8 times 6 is 48, 
8 times f is Y ^^ ^i » ^^ P^^^ ^i equals 58J. 

34. At 6 1 dimes a bushel, what will 12 bushels of 
wheat cost ? 

'* 35. What cost 8 barrels of apples, at the rate of 3| 
dollars a barrel ? 

36. How much will a man earn in a week, at the rate 
of 2| dollars a day ? 

37. At the rate of 18J cents a dozen, what will 3 
dozen eggs cost ? 

38. What cost 5| boxes of butter, at the rate of 3| 
dollars for 10 boxes ? 

39. What cost 7 barrels of apples, at the rate of 9 
dollars for 2 J barrels ? 

40. How many chestnuts must be given for 12^ cents, 
if 14 chestnuts cost 3 J cents ? 

41. What cost 5| pounds of beef, if 2 pounds cost 
. 32 cents ? 

42. How far can a man travel in 5|. hours, if he can 
walk 19 miles in 2^ hours ? 

43. A vessel sailed 23 miles in 4| hours; how far did 
she sail in 2| hours ? 

44. A kite arose 48 rods in 3f minutes ; how far at 
this rate will it ascend in 3^ minutes ? 

45. What cost 50 pounds of meat, at the rate of 4 j 
pounds for 5§ cents ? 
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46. What cost 10 yards of ribbon, if 4j yards cost 6 J 
eents? 

47. If 4 of a pint of almonds cost ]| of a shilling, 
what cost 5| pints ? 

48. If I of a ton of hay is worth 4i dollars, what cost 
7 1 tons of hay ? 

49. If a man walk 3 miles in 2 j hours, how far will 
he walk in 2f hours ? 



LESSON II. 

1. How many fourths in ^ ? 

Solution. — In X there are i, and in i there are i of |, or | 
Therefore, &o. 

2. How many sixths in ^ ? 
8. How many eighths in ^ ? 

4. How many tenths in ^ ? 

5. How many twelfths in | ? 

6. How many fourteenths in A ? 

7. How many fifteenths in | ? 

8. How many sixteenths in It 

9. How many eighteenths in | ? 

10. How many twentieths in | ? 

11. Reduce |, |, and | to twelfths. 

12. Keduce L |, |, and j^^ to twentieths. 

13. Reduce |, ^, |, y^^, and jj to thirtieths. 

14. Reduce |, §, j^, |, and ^} to fortieths. 

When fractions haye the same denominator, they are said to 
dave a common denominator. 

15. Reduce | and | to a common denominator 

16. Reduce | and ^ to a common denominator. 

17. Reduce | and ^ to a common denominator. 

18. Reduce 4 and J to a common denominator. 

19. Reduce | and | to a common denominator. 

20. Riduce ^ and ^ to a tommovi ^^xi^mwi'^N^^. 
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21. Eeduce | and i to a common denomioatof. 

22. Keduce | and | to a common denominator. 
28. Keduce | and f to a common denominator. 

24. Reduce ^ and § to a common denominator. 

25. Keduce | and | to a common denominator. 

26. Reduce | p,nd ^ to a common denominator. 

27. Reduce |, ^y and | to a common denominator 

28. Reduce |, |, and ^ to a common denominator. 

29. Reduce X, |, and J to a common denominator. 

80. Reduce |, ^, and -^j^ to a common denominator- 

The five following qaestion are designed to illustrate the 
manner in which the pupil may be led to derive, bj induction, 
an abbreviated method of obtaining the same results as those 
given by the analysis. Similar questions occur in several lessons, 
and claim particular attention. 

81. Since | = J, by what number may you multiply 
both numerator and denominator of | to obtain | ? 

■ 82. Since | = X, by what number may you multiply 
both numerator ana denominator of j to obtain -^^ ? 

S3. Does it change the value of a fraction to multiply 
both numerator and denominator by the same number ? 

34. By what must you multiply the numerator and 
denominator of | to reduce it to tenths ? * 

35. By what must you multiply both numerator and 
denominator of | to reduce it to twentieths ? 

86. Reduce ^, |, ^, and -^^ to twentieths. 

87. Reduce 4, |, |, and y^^ to thirtieths. 

88. Reduce f , 4, |, jind | to twelfths. 

39. Reduce ^, |, |, and J to eighteenths. 

40. Reduce ^, |, |, and | to sixteenths. 

41. If 2^ yards of silk cost 20 dimes, what will 4 
yards cost? 

42. If 2 J yards of tape cost 13 cents, what will 3| 
yards cost ? 

43. What cost 3^ pounds of sugar, if 2| pounds cost 
25 cents?. 

44. Twice 18 is | of a certain number; re(\iired the 
number. 
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45. Mary lost 20 roses, which is | as many as she 
then had ; how many had she at first ? 

46. John found 60 cents, which is | of A of what be 
then had; how much had he at first? 

47. If f of § of a yard of lace cost 8 cents, what wiD 
f of 9 yards cost? 

48. Henry gave his sister 20 cents, which is | of 
what he had at first more than his sister, and ^ of what 
she now' has; how much had each at first? 



LESSON III. 

1. How many thirds ar^ equal to | ? 

Solution. — i is eqnal to 2, therefore J of the number of 
sixths equals the number of thirds ; i of 4 is 2. Therefore, &. 

2. How many halves in 

3. How many thirds in 

4. How many fourths in 

5. How many sixths in 

6. How many eighths in 

7. How many fifths in 

8. How many sevenths in || ? 

9. How many ninths in i| ? 

10. How many tenths in ^g ? ^ 5 ; ^jg ; ^^^s, 

11. Since J = |, by what may we divide both nume- 
rator and denominator of J to produce | ? 

12. Does dividing both numerator and denominator of 
a fraction, by the same number, change its value ? 

13. By what number must we divide both numeratoi 
and denominator of | to reduce it to fourths ? 

14. By what must we divide both numerator and de- 
nominator of j^ to reduce it to halves ? 

15. Reduce -^ to fifths, and ^^ ^ fourths. 

16. Keduce y^ to halves, and -jHj to fourths. 
17- Reduce /^ to fourths, and ^ to tVilida, 




( 
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18. Reduce 48 ^<> fifths, and ^^ to sixths. 

19. Eeduce i^j to sevenths, ana ^| to ninths. 

20. Reduce i| to eighths, and | J to tenths. -• 
• 21. Reduce Ig to tenths, and || to twelfths. 

22. Reduce || to ninths, and |J to elevenths. 

WhoQ a fraction cannot be reduced to an equivalent one iia^' 
iifg a less denominator, it is said to be in its lowest terms, 

23. Reduce | and -^ to their lowest terms. 

24. Reduce |S and -^^ to their lowest terms. 

25. Reduce || and y®^ to their lowest terms. 

36. Reduce ^g and |§ to their lowest terms. 

27. Reduce || and Ij to their lowest terms. 

28. Reduce |^ and || to their lowest terms. 

29. Reduce || and fj to their lowest terms. 

30. If 8 is I of some nuliber, what is | of the sam# 
number ? 

31. If 6 is I of some number, what is ^ of 3 times the 
same number? 

32. If 8 is I of some number, what is | of 2 times the 
same number? 

33. Henry's horse cost 90 dollars, which is -fj^ of 5 
times the cost of the sleigh; required the cost of the 
sleigh. 

34. 4 times 60 years is 10 years less than 10 times the 
age of James; how old is he? 

35. If 4 horses eat 2 tons of hay in 8 weeks, how long 
will it require 5 horses to eat the same ? 

36 If 8 men can build a boat in 16 days, how long 
will it require 32 men to build it ? 

37. How many lemons will pay for 7 melons, if 6 
lemons are worth 4 J melons ? 

38. If it require 8| yards of cloth to make 2 coats, 
how much will be required to make 9 coats ? 

39. 42 dollars is ^ of all the money A has, and B had 
8 times as much; how much money has B? 

40. What number being multiplied by 6, divided by 3, 
multiplied by 5, divided by 2, and 10 added, equals 30 ? 

^y. What Dumber being iuu\ui^\vftd. \i^ ^, divided by 
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4, multiplied by 3, .divide4 by 2, and 10 subtracted, 
equals 14? 

42. A gave B 48 cents, and J of this is 4 times aa 
many as he had remaining; how much had he at first? 

43. Amanda having 50 pins, lost | of them, and then 
found I as many as remained ; how many had she then ? 

44. A watch cost $90, which is | of 10 times what 
the chain cost; required the cost of both. 

45. Mary gave Lilly 24 pins, which is | of what Lilly 
already had, and | of what Mary had remaining ; how 
many had each at first? 



LESSON IV. 



2. What 

3. What 

4. What 

5. What 
f^. What 

7. What 

8. What 

9. What 



1. What is the sum of J and | ? 
Is the sum of f and | ? 
Is the sum of | and | ? 
is the sum of | and | ? 
is the difl*erence between | and f ? 
is the difference between | and | ? 
LS the difference between | and | ? 
is the difference between 2^ and If ? 
is the difference between 3 J and 2| ? 

10. How many fourths in ^ and | ? 

11. How many eighths in J and | ? 

12. How many tenths in i and i? 

13. How many twelfths in J and J ? 

14. How many fifteenths in -j and | ? 

15. How many sixteenths in -| and § ? 

16. How many eighteenths in j and | ? 

What is the sum 

17. Of4and4? 21. Off and §? 

18. Of A and 1? 22. Of § and I? 

19. Of land i? 28. Of|and|? 

20. Of i and | ? 24. Of \ and \l 
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25. Of 5 and i? . 36. Of 2» and 3i| ? 

26. Of ^ and I ? 37. Of 3i and 4 J- ? 

27. Of § and -f ? 38. Of 2f and 1 1 ? 

28. Of I and i? 39. Of 3i and 2^? 
29: Of J, 1, and |? 40. Of 6| arid 5|? 
30. Of I, h and I? 41. Of 4| and 5'? 
81. OfLhsmdir 42. Of 61 and 6i? 
32. Of I and |? 43. Of 7| and 8|? 

83. Of I and / ? 44. Of IL 2f , and 3| ? 

34. Of I and 4 ? 45. Of 2a, 3^, and ^ f 

85. Of I and | ? 46. Of 3|, 2 1, and 4l ? 

47. Thomas having ^ of a dollar, fpund § of a dollar ; 
how much had he then ? 

48. A man having f <>^ * barrel of flour, bought | of 
a barrel ; how much had he then ? 

49. Mary having } of a dozen of pins, found J of a 
dozen ; how many pins had she then ? 

50. Peter having | of a certain sum of money, found 
I of the same sum, and then had 821 ; how much wai 
the sum? 

51. I of a certain number, increased by | of the samt* 
number, equals 34; required the number. 

52. Fann/s number of rof?es, increased by, ^ and ;J of 
her number, equals 55 ; how many roses has she ? 

53. I of A's money increased by its |, equals 69 dol 
lars; Low much money has A? 

54. B gave §24 for a watch, and A + f ^^ *^^s ifl -/ 
dmes whnt lie paid for a chain; required the cost of th( 
ehain. 

55. If J of James's age, increased by i and | of hii 
age, equals 57 years, what is James's age f 

Subtract 

56. I from ^. 61. | from J. 

57. I from i. . 62. § from | 

58. I from -|. 63. | from 1. 

59. J from l. 64. | from |. 

60. § from |. 65. J from f 
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f)6. \ from ^. 72. ^ from |. ' 

67. -] from |. 73. i from |. 

68. § from f 74. 2^ from 3f 

69. ^ from f. 75. 3| from 4f 

70. ^ from 4. 76. 2^ from 3 J. 

71. 4 from ^. 77. 3 J from 6^. 

78 What number is tliat, which being diminished b) 
ii5 I equals 36 ? 

7y . Joshua's age, diminished hy its |, equals 20 years 3 
how old is Joshifa ? • 

80. A certain sum of money, diminished by its } and J, 
equals 15 dollars; required the sum. 

81. What number is that, which being increased by 
its ^ and diminished by its 4, equals 130 ? 

82. A boy having 36 maroles, lost | of them, and then 
found I as many as he had at first ; now many had he 
remaining ? 

83. ?40 is 4 times what A paid for a chain, and the 
cost of the chain, increased by its 11 tenths, is | of the 
cost of his watch ; required the cost of the watch. 

84. Janson's age, diminished by its ^ and ^, is 22 
years, which is | of his uncle's age ; required the ago 
of each. 

85. I of B's money, increased by the difference bo 
tween | and | of his money, equals 190 dollars ; required 
his money. 

What is the value 

86. Of^ + i — l? 93. Of2^ + ^-'^? 

87. Of^ + | — J? 94. Of l| + lj— 2'? 

88. Of 1 + 1— i? 95. Of3;^ + 2|— 5^? 

89. Of A+J— I? 96. Of2'i— U + 3|? 

90. Of^ + J— ^? 97. Of4§— 4i + 6i? 

91. Of 4— A + i? 98- Of6^ — 23+3|? 

92. Of i-T% + |? 99. Of2J + 2^-2J^> 
100. $60 is I of what B gave for a horse, and the cost 

of the horse, increased by its 3 fifths, is 5 times what he 
paid for a sleigh ; required the cost of the sleigh. 
6 
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LESSON V. 

1. A man spent | of his money for a horse, and then 
had $60 remaining ; how much money had he at first If 

Solution.^ — After spending 1 of his money, there remained 
5 — 4 = 2 of his money, which equals $60. If 3 of his money 
eqnals $60, ^ equals ^ of $60, which is $80, &c. 

2. A lady, after giving away | of her money, had only 
10 cents remaining; how much money had she at first? 

3. A farmer sold | of his cows, and then had 25 re- 
maining ; how many had he at first ? 

4. A boy lost 4 marbles and found 10, and llien had | 
as many as at first ; how many had he at first ? 

' 5* Mary gave ^ of her money for silk, and \ for satin, 
and had 10 dollars remaining; how much had she at first? 

6. Fhilo lost $16 and found $6, and then had | as 
much as he had at first ; how much had he before his 
loss? 

7. I of the length of a pole is in the air, | in the 
water, and 10 feet in the ground; required the length of 
the pole. 

8. Henry's money, diminished by its ^ and J, equals 
57 dollars ; how much money has he ? 

9. Milo lost 24 cents, and then found | as many as he 
lost, and then had only | of what he had at first ; how 
many had he before his loss ? 

10. Mr. A's money, increased by its J and i, equals 
34 dollars ; how much money has he ? 

11. Says B to C, I of my age diminished by | of it. 
equals 24 years ; how old was he ? 

12. Peter gave 10 cents for a pie, which is | of ^ of 
the cost of his supper; required the cost of his supper. 

13. A lady being asked her age, replied that he? 
daughter's age is 8 years, which is | of J of her age ; 
required her age. 
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14. Frank, after spending | of his money, found that 
S16 was I of what he had remaining; how much money 
had he at first ? 

15. § of an army was killed, § taken prisoners, and 
iSOO escaped ; of how many men did the army consist ? 

16. When E was married he was 27 years old; and | 
f his age was 4 years more than | of his wife's age ; ro- 
fuired the age of his wife. 

17. A boy, after spending | of his money for candies, 
and ^ for peaches, found that 20 cents was ^ of what re- 
mained ; how much money had he ? 

18. What number is that, which being increased bj 
its ^, and that sum diminished by | of the number, the 
remainder is 50 ? - _ . .. . — 

19. Mr. K*s hat cost ?6, which was 9S less than | of 
the cost of his coat; required the cost of the coat. 

20. What number is that which being doubled, and 
then diminished by its |, equals 60 ? 

21. I of 30 cents is 5 cents less than ^ of what a bushel 
of potatoes cost ; what will be the cost of 5 bushels at the 
^me rate ? 

22. What number is that, which being tripled and 
diminished by its |, the remainder will equal 70 ? 

23. A merchant sold | of J of his stock in a month; 
how many thirds of { of his stock remained ? 

24. Alsop having ^ of an apple, gave J of what he had 
to Jane ; what part of f of an apple remained ? 

25. A farmer having y»^ of a ton of hay, sold | of it ; 
how much of it then remained ? 

26. A boy having 4 of a bushel of berries, sold | of 
them ; what part of a bushel had he remaining ? 

27. A fishing rod is 15 feet long, and | of its length 
lacks 3 feet of being j} of the length of the line ; required 
the length of the line. 

28. A tree is 60 feet high, which is | of jj of the 
length of its shadow, diminished by 20 feet, required the 
length of the shadow. 

29. 10 doUsLTs ia f of what ^ ^aiSi feii «^ ^^ -> ^xASiaA 
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cost of the cow is y*^ of the cost of an ex ; required the 
value of the ox. 

30. A pen cost 16 cents, which is | of § of what the 
pen and holder both cost; required the cost of the bohier 



LESSON VI 

1 How many are 4 times | ? 

Solution. — 4 times | are 12, which equals 3 or 1|. There- 
fore, &c. 

* *J. How many are 3 times | ? 3 times | f 

3. How many are 4 times | ? 5 times A ? 

4. How many are 7 times ^? 3 times | ? . 

5. How many are 4 times j^ ? 6 times j'^j ? 

How many are 

6. 3 times I? . 14. 4 times |? 

7. 8 times I? 15. 8 times |? 

8. 5 times I? 16. 5 times |? 

9. 3 times §? 17. 4 times 2^? 
10. 6 times |? 18. 6 times 3|? 
11 6 times I? . 19. 8 times 5|? 

12. 10 times j? 20. 9 times 2|? 

13. 8 times j%? 21. 10 times 4|? 

22. If you give to 8 boys, each 2| apples, now many 
ipples will it require ? 

23. How many dollars does that man give away, who 
gives to each of 10 beggars | of a dollar ? 

24. Mary gave to each of 12 poor children, | of a pie, 
and had 3 pies remaining ; how many pies had she ? 

25. How many quarts of nuts will it require, to give 
I of a quart to each of 18 boys, and have 2 quarts re- 
maining ? 

26. What will be the cost of 25 pounds of sugar, at 
tbe rate of ^ of a, dime a pound? 
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27. How much will 4| yards of muslin cost, at the 
rate of 6 cents a yard ? 

28. What will 15 books cost, at the rate of | of a dol- 
lar apiece ? 

29. How much will 9 inkstands cost, at the rate of 2 
for I of a dollar ? 

30. If 4 apples cost | of a dime what will 16 apples 
cost ? 

81. What will 7 quarts of beans cost, if 4 quarts cost 
;J of a dollar? 

82. If a man walk 3^ miles in 2 hours, how far will 
ho walk in 1 day of 10 hours ? 

33. William lost 2 J dollars, and then having found 4 
times as much as he lost, had 12 dollars ; how much had 
he at first ? 

34. Mary found 4| shillings, and then losing ^ as much 
as she found, had 6^ shillings remaining ; how many had 
she at first ? 

35. Since 2 times | = |, or |, how may the last result 
be obtained by omitting the analysis ? . 

36. Since 8 times | = J^^, or |, how may the last residl 
be obtained without the analysis ? 

37. How then may a fraction be multiplied by a num 
ber which will jjivide the denominator ? f 

38. What is the effect of dividing the denominator of 
a fraction by any number ? 

How many are 

39. 4 times f ? 49. 10 times ^%? 

40. 6 times |? 50, 8 times ||? 

41. 7 times y\? 51. 6 times ^§? 

42. 5 times j%? 52. 4 times jg? 

43. 8 times jg? 53 3 times 2|? 

44. 8 times |? 54. 5 times 2|? 

45. 9 times |-f ? 55. 7 times 3^? 
<Q. 7 times |f ? 56. 12 times ^? 

47. 6 times j% ? 57. 10 times 3|g/ 

48. 4 times ^^ ? 68. 11 timea Z\^ 
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59. 3 times 2| miles is twice the distance from the 
Normal School to Lancaster ; required the distance. 

60. 5 times 4^ miles is 3 times the distance from Paoli 
w Oakland; required the distance. 

61. A is 6| years old, and 8 times A's age is 5 times 
B's age ; required the age of B. 

62. Six times 2| miles is X of the distance from Oak- 
land to Christiana; what is tne distance? 

63. 6| dollars is 4 of 4 times 3| times B's money; how 
much money has B f 

64. 7 times 3^^ miles is 5j times the distance from 
Columbia to Marietta ; what is the distance ? 

65. James lost S5|, and then had 5 times 86j^(j re- 
maining; how much money had he at first? • 

66. Peter gave ^ of his marbles to Samuel, and 2 times 
J of them to Anson, and had 15 remaining; how many 
had he at first ? 

67. A having lost ^ of his hens, sold 3 times | of the 
remainder, and then had 20 ; how many had he at fiirst ? 

68. 4J miles, the distance from M to B, being multi- 
plied by 8, lacks 2 miles of being 2 times the distance 
from M to W; required the distance. 



) 



LESSON VIL 

1. What is I of 4 ? 

Solution. — i of 1 is h and if i of 1 is » ,| of 1 is 4 vjnr^ 
J which are 4. Therefore i of 4 is 4 of one. 

2. What is I of 5? 4 of 6? 

3. What is i of 7? J of 9? 

4. What is ^.of 5? i of 10? 

5. What is 4 of 12? » of 20? 

6. What is y\ of 24? A of 32? 

7. What is I of 6? | of 10? 
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t. What-isfofS? |of 14? 

9. What i3 I of 4? | of 15? 

10. What is I of 2? | of.l2? 

•11. What is I of 9? | of 16? 

12. What is I of 6? I of 20? 

13. What is ^ji of 5 ? A of 18 ? 

14. B has 5 dollars, and | of B's money equals ^ of 
A's ; how much money has A ? 

15. James is 7 years old, and | of his age equals J 3f 
Mary's age; how old is Mary? 

16. One part of a pole is 9 feet long, which lacks 3 
feet of being j^ of the length of the other part ; required 
the length of the pole. 

17. The distance^ from A to B is 11 miles, and | of 
this is 1^ of the distance from A to C ; required the difr 
tance to C. 

18. A watch cost $21, and | of its cost is y^^ of tho 
cost of the chain; required the cost of both. 

19. A cask contains 5 gallons, and ^ of its contents is 
'^ of the contents of another cask; required the contents 

the second cask. 

20. Charles has 9 apples, and | of his, -|- 1 of an apple, 
equals | of Chester's; how many has Chester? 

21. What is I of g? 

Solution.— I of | is |, and if | of g is |, | of | are 2 timM 
|, Trhich are 4, or ' . Therefore, &o. 

What is 

22. lof l-Q? 30. 

23. I of I? . 31. 

24. I of I? 32. 

25. I of ^g? 33. 

26. I, of If? 34. 

27. f ofjl? 35. 

28. I of -5%? 36. 

29. f of2^?^ 37. ^^..^^^^. 
38. I of $3 1 is A of what A gave for a bureau; what 

was the cost of the tureau ? 







I 
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39. f of <^| is A of the cost of a watch; how much 
did the watch cost? 

40. B haa 27 marbles, and | of ^ of B's Dumber 
equals | of C's ; how many has C ? 

41. Henry's hat cost i of an eagle, which is | of | of 
the cost of his coat ; required the cost of the coat. 

42. Peter had | of a barrel of flour, and after sellinp 
} of it, the remainder is -^^ of what Paxton had ; how 
much had Paxton ? 

43. If there are 48 chestnuts in a pint, how many 
does each of two boys receive, if A receiyes | of a pint, 
and B I as many as A ? 

44. Mary bought J of a paper of needles, which is g 
of what Sarah bought; how many did each purchase, pro- 
vided there are 24 needles in a paper? 

45. Frank has 18 apples, Francis | as many, and 
Fanny | as many as Francis ; how many has each ? 

46. A has 40 fruit trees, j^^ of which bear apples, ^^ 
of the remainder, pears, and the rest; peaches; how man} 
trees of each kind has he ? 



LESSON VUI. 

1. What is I ofi? 

Solution. — j. is one of the 4 eqaal parts into which a unit m&j 
be diyided ; if we diyide each fourth into 3 equal parts, eacL 
part is 1 of 1, and since there are 4 times 8, or Ifi parts in all 
each part is J of a unit Therefore i of 1 is i . 

2. What is ^ of i? J of J? iofi? 

3. What is 4 of-4? i of I ? ^ of J? 

4. Whatisjof J? iof J? J of 4? 
6. Whatis^of^? ^of^? ^of 4? 
e. What is I of I? Jofi? 4 of 4? 



7. What 
8 What is 



is J of I? Jofi? 4 of 4? 
i8jof^^?|ofj?4of^S? , 
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9. Wliatisjof^? iof jV? io^A? 

10. Mary having 1 of a pie, gave | of it to Hannah ; 
what part of a pie did Hannah receive ? 

11. Philo having ^ of an orange, gave 4 of it to Peter; 
what part of an orange did Peter receive ? 

12. A had | of a dollar, and gave ^ of it to B; what 
part of a dollar did B receive ? 

13. Since 4 of ^ equals -^^^ how may the same result 
be obtained without the analysis ? 

14. Since ^ of \ equals 5^, how may we obtain the 
«!ame result without the analysis? 

15. Whatia Jof^? J of J? J of J ? |of 4? 

16. What is i of J ? i of A ? 4 of i ? A of i ? 

17. Whatis Jofi? 4of4? ^of^? J^of-p^? 

Note. — ^Problem Ist may also be solved thus: J equals -j^, 
and J of i^j is -j^, hence J of J is -j^y. This is simpler than 
the solution given, but since it does not show the reason why 
J of ^ ^= 3^, we prefer the other solution. 

18. What is the difference between 5 of |, and ^ of ^ ? 

19. What is the value of \ of ^, subtracted from ^ of J ? 

20. How much greater is | of |, than 3 of | ? 

21. A man owning J of a farm, sold J of it to his 
neighbour ; what part of it did his neighbour receive ? 

22. Susan bought g of a cake, and gave Eliza \ of it; 
hpw much did Susan retain ? 

23. A man, having ^ of a share of bank stock, sold \ 
of it; how much of a share did he retain ? 

24. Carlo, finding J of a pound of meat, let Towser eat 
\ of it ; what part of a pound did Carlo eat ? 

25. What is A's age, supposing that \ of 10 years is \ 
■ )f \ of his age ? 

26. How much money has Jacob, if \ of 13 dollars is 
I of ^ of his money ? 

27. A cow cost 17 dollars, and 4 of the cost of the cow 
is ^ of I of the cost of an ox ; required the cost of the ox 

28. A pen cost 20 cents, and | of its cost is ^ of | of 
the cost of the holder ; required the cost of the holder. 



I 
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29. What is I of I? 

Solution. — i of i is -i , and if i of i is i , i of | is 4 times 
.?-, which are. 4 . Therefore i of 4 __ 4 . 

20. Whatisl off? iofff ^ of ^ ? 

31. What is I of f ? J of I ? 4 of I ? 

32. What is i of f ? I of 5 ? J of j% ? 

33. What is I of I ? | of | ? | of |? 

34. What is I of I ? I of f ? I of I ? 

35. Whatisfof 4? -^js of ^? |ofy\? 

36. What is j% of ^^ ? ? of ^^^ ? f of -} g ? 

37. Since | of J = -®x, in what manner may we obtain 
the same result by omitting the analysis ? 

38. What is I of I? | of f ? | of f ? | of J? 

39. What is f of I ? I of | ? ? of | ? f of /^ ? 

40. What is I of I ? I of y) ? f of y ? 3 of ^ ? 

41. What is f of y ? I of I? f of j|? j? of fg? 
42'. Johnston, having | of a melon, gave | of it to 

Martin ; how much of it remained ? 

43. Having | of a bushel of apples, I gave | of them 
to Westlake ; wnat part of a bushel remained ? 

44. What is the difference between | of | of a lemon, 
and I of I of a lemon ? 

45. How much money, has Sarah, if | of 11 dollars it 
J of her money ? 

46. A can build a boat in 2| weeks, which is | of | 
of the time in which B can build it ; how fong will it take 
B to build it? 

47. A hat cost $5, and | of its cost is | of ig of the 
cost of a coat ; required the cost of the coat. 

48. A man lost | of his money, and then found as 
much as J of the remainder ; what part of his mon^y did 
he then have ? 

49. A squirrel fell | of the distance from the tup of a 
tree to the ground, and then ascended ^ of the distance 
he was from the ground j what part of the whole dis- 
tance was he from the ground? 

^0, Annie, having | of a pownd of candies, shar<^d 
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tbem equally with 5 of her schoolmates ; what part of a 
pound did each receive? 

51. Richard, having 4 of ^ of a quart of chestmits, 
shared them equally with 4 of his playfellows ; what pan 
of a quart did each receive ? 

52. Matthew lost | of his property, then selling j of 
the remainder, bought as much as 1 third of what then 
remained ; what part of his property did he then have ? 

53. A, having f of a dollar, gave 4 of it to B, and B 
t^ve ^ of his to ; what part of a dollar did ea^h then 
have? 

54. A kite in the air fell ^ of the distance to the ground, 
then arose j of the distance it was from the ground, and 
then fell ^ of thc^ distance it arose; what part of the 
whole distance was it from the ground ? 



LESSON IX. 

1. How many times is | contained in 4 ? 

Solution. — 1 is contained in 4, 4 times; and if 1 is contained 
''n 4, 4 times, J is contained in 4, 8 times 4 times, which are 12 
•tmes, and 2 thirds is contained m 4^ of 12 times, or 6 times, 
therefore, &c. 

2. How many times is j contained in 2 ? In 3 ? 

3. How many times is f contained in 3 ? In 5 ? 

4. How many times is | contained in 2 ? In 4 ? 
6. How many times is | contained in 5 ? In 7 ? 

6. How many times is | contained in 4 ? In 5 ? 

7. How many times is | contained in 2 ? In 4 ? 

8. How many times is ^ contained in 5 ? In 8 ? 

9. How many times is ^^^j- contained in 7 ? In 9 ? 

10. How many times is y®y contained in 2 ? In 4 ? 

11. How many times is | contained in 4 ? In 12 ? 

12. By what method may we derive the results obtainei 
above, without the analysis? 
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13. If a yard of cloth cost | of a dollar, how manv 
yards can you buy for 12 dollars l** 

14. K 2 quarts of nuts cost j of a dime, how manv 
quarts can be bought for 1 dollar 't 

15. How many yards of tape can be bought for 1] 
cents, if 3 ytirds cost 2^ cents ? 

16. What cost 7 peaches, at the rate of 5 peaches for 

6 J cents ? 

17. If 5 pints of milk cost 12 cents, how many pints 
can you purchase for 25 cents ? 

18. If 21 barrels of apples cost 15 dollars, how many 
barrels can oe bought for 8| dollars ? 

19. If I of an apple cost f of a cent, what will i of | 
of an apple cost ? ' 

20. What co6*t 2\ oranges, at the rate of 4 oranges for 
5| cents? 

21. If ^ boxes of butter cost ?5|, what will 10 
boxes cost, at the same rate ? 

22. 7^ dollars is ^ of 5 times what a watch-key cost, 
and the chain cost 8 times as much; required the cost of 
the chain. 

23. What cost 16 lemons, if 5^ lemons cost 12| cents? 

24. What cost 17 yards of lace, if 4| yards cost 7^ 
dimes? 

25. If 3 men can do a piece of work in 6| days, hovi 
long will it take 12 men to do the same? 

26. If it reqidre 9 men to do a piece of work in 4^ 
days, how many men will be required .to do it in 1.'! 
days? 

27. What cost 26 gallons of molasses, if 4J gallon." 
cost 2^ dollars? 

28. How many times is | contained in j? 

Bbuakk. — Solution Bimilar, to that at the beginning of thf 
kBBon. 

29. Hw ^««Q7 times is | contained in | ? In } ? 
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BO. How many times is | contained in |? Fn |? 

81. How many times is | contained in |? ^n |? 

32. How many times is | contained in |? Iq |? 

83. How many times is | contained in | ? In g ? 

84. How many times is | contained in | ? In -^j, ? 
35. How many times is | contained in |? In | -^ 

86. How many times is | contained in jg? In i| 

87. How many times is i contained in X? In 14 




v\j» XAvrvT uj<iiuj bJiuico lo g \;vuba.iucu. lu y^- i 

87. How many times is ^ contained in ^^y? 

88. How many times is | contained in -f^ ? 

89. How many times is | contained in |r? 

ANOTHxa Solution. — | is eqaal to ig, and | is eqnal to J|; 
Jg is contained as many times in i ^ as 10 is contained in 12^ 
viiich is 1^ or A times. Therefore, &c. 

40. How many times is | contained in | ? 

41. How many times is I contained in |? 

42. How jnany times is | contained in I ? 

43. How many times is | contained in | ? 

44. How many times |is|? |? J? 

45. How many times I is I? |? -M 
^6. How many times | is |? |? J: 

47. How many times |is^? |? |? 

48. How many times | is |? |? y^? 

49. From the results in either of the above solutions, 
what method may be derived to divide fractions by omit- 
ting the analysis ? 

50. If a yard of muslin cost f of a dime, how many 
yards can you purchase for |.of a dime ? 

61. If a, quart of vinegar cost y^ of a dollar, how many 
quarts can you buy for 2^ dollars f 

52. How many pens, at ^ of a dime each, can be bough I 
for 10 sheets of paper, worth J of a cent each ? 

53. A divided 14 apples equally among his compan- 
ions, giving to each | of an apple ; required the number 
of companions. 

54. A lady distributed 29 dimes equally among some 
poor children, giving to each 5| dimes; h(w many chil 
dron WAre there ? 
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65. How many bushels of grain, at $i a busliel, can be 
bought for 12 bushels of apples, worth || a bushel ? 

66. If 1 pound of butter cost <>|., how many pounds 
can be had for } of a barrel of flour, worth J6 per barrel? 

57. B bought 6 yards of ribbon, worth 5| cents a 
yard; how many apples, worth 1| cents each, will bs 
n>j[uired to pay for it ? 

68. Harvey bought 8 bushels of potatoes, worth ? j a 
bushel, and paid for them with eggs, worth ?| a dozen 
how many eggs did it take 1 



LESSON X. 

1. What part of 2 is j? 

BoLUTiON. — 1 is 1 of 2 ; and, if 1 is i of 2, 1 is 1 of i , which 
if 1 of 2, and | is 8 times X, or | of 2. Therefore | is 3 of 2. 

2. What part of 8 is I ? Of 2 is |? 

3. What part of 4 is | ? Of 6 is f? 

4. What part of 4 is J ? Of 7 is f ? 

5. What part of 9 is I ? Of 6 is A of ^ 

6. What part of 6 is | of |? Of 7 is ^ 

7. What part of 2 is I of I? Of 5 is 

8. What part of 6 is | of |? Of 8 is ^ 

9. If a pole 10 feet long cast a shadow 3|'feet, what 
]g the length of the shadow of a pole 8 feet long, at the 
game time of day? 

10. If 7 apples are worth 6{ peaches, how many apples 
are 12 peaches worth ? 

11. If at a certain time of day, a pole 9 feet long oast 
% shadow 4^ feet, what must be the length of a pole to 
cast a shadow 6| feet long, at the same time of day ? 

12. If 8 pipes fill a vessel in 2| hours, how many pipes 
will be required to fill it in j^ of an hour? 

JS, Required tho length of tlie b\x^^oiv oi ^Y^^A^ 
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feet long, at the same time that a pole S| feet .oug casts 
a shadow 7f feet in length ? 

14. Mr. ^, having lost $10, found that only J of his 
money remained; how much money had he? 

16. A merchant sold goods for |§ of what they cost, 
and thereby lost $24 ; what was the cost of his goods? 

16. What part of I is if 

Solution, 
Since one h 
f^y which 



ON. — \ is i of }, and | or one is 8 times }, or } of f . 
is f of j, ^ is ^ of f , which is ^ of }, and f is 4 times 
1 are f J or { of }. Therefore, | is | of f . 

* 



17. Of I 

18. Of I 
Of 4 
Of^ 
Of 



Off 



18 
25 



19 
20. 
21. 
22. 
23. 
31. 
32. 
83. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

42. _. 

43. 18 

44. 40 

45. 36 



Ifl 2 7 

"I 

is I? 
is I? 
is}? 



Of f is I ? 



What part 



24. Of I is I ? 

25. Of I is I ? 

26. Of 4is2i? 

27. Of S is ^ 

28. Of 



IS I of I ? 



14 
27 
15 

28 
1.0 
20 
24 
28 
30 



29. OfT^isfof i? 

30. Of 1^ is I of 2|f 

IS •* oi uuw ijiauy uuied 5? 
is I of how many tiiri^s 8 ? 
is # of how many times 10 ? 



isf? 



16 is I of how many times 5 ? 
'^" ^ of how many tiiri^s 8 ? 
§ of how many times 10 ? 



46. 
47. 

48. 
49. 
50. 



60 
48 
35 
60 
80 



L» Tg UJ. now many uu:cb xv i 

is -^jj of how many times 4 ? 

is J of how many times 9 ? 

■" * of how many times 3 ? 

^ of how many times 7 ? 
is y^Tj of how many times 12 ? 
is I of how many times i of 10 ? 
is I of how many times | of 12 ? 
is 4 of how many times | of 21 ? 
is I of how many times | of 12 ? 
is I of how many times | of 14? 
LS \ of how many times | of 30 ? 
is J of how many times | of 15 ? 
'" I of how many times ^ of 14 ? 

I of how many times | of 16? 

I of how many times | of 18 ? 

I of how many times I of 20^ 

I of how many times \ oi^^t 
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51. 4 of 16 is how many times ^ of 127 

52. I of 30 is how many times | of 10? 

53. I of 40 is how many times ^ of 21 ? 

54. ^ of 45 is how many times | of 15? 

55. I of 42 is how many times | of 14? 

56. I of 48 is how many times | of 16 ? 

57. I of 56 is how many times y\ of 22 ? 

58. I of 80 is how many times | of 25? 

59. I of 72 is how many times | of 16? 

60. I of 27 is how many times | of 12 ? 

61. A's horse cost 8200, and | of this is twice the cos* 
of his sleigh, and the sleigh cost 4 times as much as his 
harness; required the ^cost of each. 

62. B's wedding-coat cost $40, and | of this is twice 
the cost of his vest, and three times the cost of his hat ; 
what was the cost of each and of all ? 

63. Hannah's wedding-dress cost $50, and ^ of this is 
4 times the cost of her bonnet, and | of the cost of her 
cleak; required the cost of the bonnet and cloak; re- 
spectively^ 



LESSON XL 

1 Myron, having § of a certain sum of money, found 
I of the same sum, and then had $28 ; required the sum. 

2. If I of John's age, increased by ^ and ^ of his age, 
equals 34 years, what is his age? 

3. What number is that, which being increased by its 
J, and diminished by its |, equals 35? 

4. Henry's age, diminished by i^s ^ and |, equals 15 
years, and his age is | of his brother's age; required tht 
age of each. 

5. Francis, after losing | of his money, found that $12 
was I of what remained ; how much money had he ? 

6. What 18 the sum of the fractions \, |, j, and { ? 
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7. Hdw many apples does that man give away, who 
gives to 6 girls each | of an apple? 

8. What is the cost of 7 pens, at the rate of f of i^ 
eent apiece ? 

9. Bis 9| years old, and 4 times B's age is | of C's 
ago ; what is the age of C ? . 

10. PetAr gave 1 of his money to* James, and 3 times 
I of it to John, and then had $20 remaining ; how much 
money had Peter at first? 

11. A chain cost $15, and ^ of its cost is | of the cost 
of a watch ; required the cost of the watch. 

12. Required the value of j of ^, | of |, | of 4, and 

I of I? 

13. A cow cost $14, and | of the cost of the cow is | 
of the cost of a horse ; required the cost of the horse. 

14. A, having $^, gave ^ of it to B, and B gave \ of 
his part to C ; what part did each then have ? 

15. If a yard of cloth cost | of a dollar, how many 
yards can he bought for 9. dollars ? 

16. How many yards of muslin can be bought fpr $6, 
if 2 yards cost | of a dollar? 

17. How many times | is | ? How many times f is ^ ? 

18. If i of an apple cost | of a cent, what will J of an 
apple cost : 

19. What cost 30 yards of lace, if 3| yards cost | of a 
dollar?. 

20. If 3 men can do a piece of work in 3^ days, how 
long will it take 5 men to do it? 

21.' If 7 men can do a piece of work in 2| days, how 
long ^ill it require 6 men to do it? 

22. If a yard of muslin cost | of a dime, how much 
can you buy for | of a dime? 

23. What part of | is f ? ' What part'of 1 ^ is 2] ? 

24. A shared 8 apples with his companions, giving to 
each I of an apple ; required the number of companions. 

25. How many bushels of corn, worth 5| shillings a 
bushel, can be bought for 34 shillings? 

7.* 



) 
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26 How many apples will pay for 10 peacheS; if 5 
apples are worth 8| peaches ? 

27. Mary shared 21 dimes with her schoolmates, 
giving to each 2| dimes; how many schoolmates had 
she ? 

28. B bought 4 yards of silk, worth $1| a yard, and 
paid for it with cloth, worth $1^ a yard ; how many yards 
of cloth did it take? 

29. The distance from Paoli to Christiana is 24 miks, 
and I of this distance is | of the distance from Christiana 
to Lancaster; what is the distance to Lancaster? 

30. The distance from Columbia to Rockville is 30 
miles, and | of this distance is § of the distance from 
Columbia to Newport ; required the distance to Newport. 

31. The distance from Conewago to Duncannon is 3 
miles, and | of this distance is | of the distance from 
Conewago to Mexico ; what is the distance to Mexico ? 



LESSON XII. 

1. Cyrus, after spending | of his fortune, found that 
$40 was I of what remained ; what was his fortune ? 

2. What is the length of a pole, the shadow of which 
18 10 feet, at the same time that a pole 10 feet long casU 
a shadow 2^ feet in length ? 

8. Martha is 35 years old, and ^ of her age is | of 
twice her son's age ; how old is her son ? 

4. Rachael had | of a peck of walnuts, which she 
shared with 5 of her schoolmates ; what part of a peck 
did each receive? 

5. Henry, having | of a barrel of cider, sold his neigh, 
bour ^ of it ; what part of a barrel remained ? 

6. A farmer, having sold ^ of his sheep, and 10 cows, 
found 15 sheep and ^ of his cows remained; how many 
of each did he own? 
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7. Take any number, multiply it by 4, divide by 2, 
multiply by 6, divide by 3, then divide by twice the 
number, and namis the result. 

8. A's money, being increaied by its |, and then 
diminished by its ^, is $40; required his money. 

9. I of B's money, increased by the difference between 
I and I of his money, is $55; what is his money ? 

10. When B was married he waa 25 years old, and | 
of bis age was 3 years more than | of his wife's age; 
required the age of his wife. 

11. What number is that, which being diminished by 
its ^, and the remainder increased by its f , equals 40? 

12. Stephen lost 12 cents, then found ^ as much as he 
lost, and then had | as much as he had at first; how much 
had he at first? 

13. A fishing-rod is 16 feet long, and | of its length 
lacks 2 feet of being | of the length of the line; required 
the length of the line. 

14. A watch cost $40, which is | of | of the cost of 
the watch and chain; required the cost of the chain. 

15. Susan has 7 peaches, and J of Susan's number, 
minus { of a peach, is | of Elizabeth's number; how 
many has Elizabeth ? 

16. If there are 50 chestnuts in a pint, how many do 
A and B receive respectively, if A has | of a pint, and B 
j as many as A ? 

17. A has 60 fruit trees, | of which bear peaches, § 
of the remainder, pears, and the remainder, apples ; how 
many are there of each ? 

18. A farmer had 40 sheep in one field, which was } 
of the number in another 'field ; then J of the sheep in 
each field jumped into the other ; how many then in each 
field? 

19. Maria gave away some money, and then found 10 
cents, which is ^ of what she then had, and i of what 
iUe at first had ; how much did she give away f 

20. A man lost | of all his money, and then won { ai 
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mucli as lie lost, and then had $20 ; how much had he 
at first ? 

21. If to ^ of the cost of B's horse you add $80, the 
sum will equal | of the cost; required the cost of his 
horse. 

22. A paid $80 for flour, and | of the number of dol- 
lars, is 3 times the number of barrels purchased; what 
was the price of the flour a barrel ? 

23. Philo found 10 cents, and then lost | of what he 
found, and then had | as much as he* had at first; how 
much had he at first ? 

24. The distance from Medway to Columbia is 42 
miles, and ^ of this distance is I of the distance from 
Medway to Kockville ; required the distance. 

25. A has 8 marbles, and 6 has 7, and 6 times what 
they both have, is equal to the number that C has, in- 
creased by 10 ; how many has C ? 

26. Mary has 5 roses, Jane, 3 times as many, lack- 
ing 5, and Susan has twice as many as both, increased 
by 5 ; how many has each, and how many have they 
all? 

27. Frescoln had 20 apples, and Lucy gave him tO 
more, he then gave his father 7, and his mother a certain 
member, and had 13 remaining; how many did he give 
his mother ? 

28. A and B had each 30 apples; A gave B 10 of 
his, and B gave A 6 of his, and then lost a certain 
number, so that A had 12 more than B ; how many did 
Blose? 

29. A and B had each 40 cents, A gave B 10 of 
his, and B gave A twice as nlany of his, and then losing 
a certain number, had twice as many as A gave him ; 
how many did he lose ? 

30. The distance from Oakland to Parkesburg is 16 
miles, and | of this distance is ^ of the distance from 
Parkesburg to Marietta, lacking 1 mile; what is the 
iistance ? 
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31. The distance from Mount Joy to Ilarrisburg is 
25 miles, and | of this distance is § of | of the distance 
from Harrisburg to McVeytown; what is the distance 
to McVeytown ? 

82. From Philadelphia to Lancaster the distance ia 
68 miles, and | of this, increased by 2 miles, equals i 
of the distance from Lancaster to Harrisburg, minus 1 
mile ; required the distance to Harrisburg. 

We have derived the principles of the following propositionr 
hy induction from analytical processes ; we will now proceed to 
wtablish their truth by rigid demonstration. 

Prop. 1. — Multiplying the numerator of a fraction hy any num- 
ber multiplies the value of the fraction by that number. 

Prop. 2. — Dividing the numerator of a fraction by gny number 
divides the value of the fraction by that number. 

Prop. 3. — Multiplying the denominator of a fraction by any 
number divides the value of the fraction by that number. 

Prop. 4. — Dividing t^e denominator of a fraction by any number 
multiplies the value of the fraction by that number. 

Prop. 5. — Multiplying both numerator and denominator of a 
fraction by any number does not change the value of the fraction. 

Prop. 6. — Dividing both numerator and denominator of a frao- 
Hon by any number does not change the value of the fraction. 

Demonstration oi the first. — If we multiply the numera- 
tor of a fraction by any number, as 6, the resulting fraction 
will express 5 times as many parts each of the same size as 
before ; hence the value of the fraction is 5 times as great. 

Demonstration of the third. — Since the denominator shows 
the nunjber of equal parts into which the unit is divided, if we 
multiply the denominator by any number, as 4, the unit will b€ 
divided into 4 times as many parts, hence each part will be \ 
as large as before, and the same number of parts being taken 
the value of the fraction will be J as great. 

Demonstrtaion of the fifth. — Since multiplying the nume- 
rator multiplies the value, and multiplying the denominator 
divides the value of the fraction, multiplying both numerator 
and denominator by the same number, multiplies and divides 
the value by the same number, and hence does not change its 
ralue. Therefore, &c. 

Note. — The 2d is demons-trated very much like the Ist, the 
4th like the 8d, the 6th like the 6th. 
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SECTION IV, 

LESSON I. 
FEDERAL MONEY. 

10 mills (m.) . . equal 1 cent, ... ct 

10 cents ... "1 dime, ... d. 

10 dimes ... "1 dollar, . . . S 

10 dollars ... "1 eagle, ... E. 

Federal money is the currency of the United States. Th« 
eoins are of three kinds, gold, silver, and capper. The new cent 
coin consists of 88 parts copper and 12 parts nickle. The gold 
and silver coins contain _U alloy, excepting the 3 cent piece, 
which is 1 alloy. The alloy of the silver coin consists of copper 
and of the gold coin, of equal parts of copper and silver. 

Dollars and cents, written together, are separated by a point (.), 
thus $5.60 is read 5 dollars and 60 cents. 

1. How many mills in 4 cents? In 7 cents? In 8 
dimes ? 

2. How many cents in 5 dimes ? In 6 dollars ? In 3 
eagles ? 

3. How many dollars in 9 eagles ? In 40 dimes ? In 
500 cents ? 

4. How many eagles in 50 dollars? In 300 dimes? 
In 7000 cents? 

5. If 5 apples cost 20 cents, how many apples can yoii 
buy for $2 ? 

6. How many sheep 6an you buy for 18 eagles, at the 
rate of 3 sheep for 15 dollars ? 

7. What part of 2 dollars is 5 cents, and what part of 
3 dimes is 6 cents ? 

8. What part of 4 eagles is 8 dimes, and what part of 
3 cents' is § of a. dime? 
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ENGIilSH OR STERLING MONEY. 

4 farthings (g'r.) . . equal 1 penny, . d 

12 pence "1 shilling, . s. 

20 shillings . • • . ;" 1 pound, . . £ 

" 21 shillings . , • . "1 guinea. 

1 £ = $4.84. 1 *. = $0.24. 1 (/. = $0.02. 

The symbols £, «., J., and qr. are the initials of the Latin words 
Uhra, iolidusy denarius, and qtmdrans ; signifying, respectiyely 
pound, shilling, penny, and quarter. 

1. How many farthings in 2 pence? In 3? In 5? 
In 6? In 8? In 10? ^ 

2. How many pence in 8 farthings ? 
In 28? In 30? 

3. How many pence in 2 shillings? 
In 6? In 10? 

4. How many shillings in 24 pence? 
[n96? In 150? 

5. How many shillings in 3 pounds? 
n8? In 12? 

6. How many pence in 3s. and ^d, ? In 1£, 28. and 4c?. ? 

7. What part of 2 pence is 3 farthings, and what pait 
' f 3 shillings is 5 pence ? 

8- What part of 8 pence is | of a penny, and what 
part of a guinea is | of a pound? 



In 2? 


In 20? 


In 4? 


In 5? 


In 48? 


In 72? 


In 57 


In 6? 



LESSON II 



TROY WEIGHT. 



24 grains (jgr.') . . equal 1 pennyweight, pw*., 
20 pennyweights . " 1 ounce, . . oz. 
12 ounces .... "1 pound, . . Ih, 

The term Troy is said to he derived from Troyes^ the name of 
a town in France, where the weight was first used in Europe. 
The symbol (oz. ) is from the Spanish word onza, for ounce, and 
[lb,) from libra, a pound. ^ 
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1. How m^Tiy prrains in 2 pwts. ? In 3 ? In 4? Iv 
IT In 6? In 7? 

2. How many pwts. in 48 grs. ? In 72? In 96? In 
120? In 240? 

3 How many pwts. in 3 oz. ? In 4 ? In 5 ? In 6 1 
In 7? In 10? 

4. How many ounces iij 5 pounds? In 7? In 10? 
In 8? In 4? In 1^? 

5. If 10 pwts. of silvei: are worth 3 shillings, what it 
the value of 5 lbs. of silver ? 

6. What is the value of 3 ounces of gold, if 3 grains 
sre worth 3 dollars ? 



apothecaries' weight. 



20 grains (gr.) . 


• equal 1 scruple, 


. 9 


3 scruples . . 


" 1 dram, . . 


. 5 


8 drams . 


" 1 ounce, . . 


. 3 


12 ounces . . . 


" 1 pound, . . 


. ft 



This weight is used for mixing: and retailing medicines. Th« 
^und is the same as the pound Troy. 

1. How many grs. in 3 9s? In 5 ^s? In 2 gs? In 
lib? 

2. How many scruples in 4 3s? In 40 grs.? In 2 
Ss and 3 5s? 

^ 3. How many ounces in 3 lbs? In 16 5s? In 4 lbs 
and 5 §8? 

4. How many drams in 120 grs.? In 36 9s? In 3 
pounds ? 

5. Which is the heavier, an ounce of opium or an ounce 
of silver ? 

6. If, 5 grs. of medicine cost 10 cents, what will 3 oz. 
and 4 ^s cost ? 

7. Two-thirds of 9 scruples of a certain drug cost 18 
cents, what will 3 fourths of 8 pounds cost ? 
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AVOIRDUPOIS WEIGHT. 



16 drams {dr.) . 
16 ounces . . . 
25 pounds . . . 
4 quarters . . 
20 hundred weight 



equal 1 ounce, . . oz, 
'* 1 pound, . . Ih. 
" 1 quarter, . . qr. 
" 1 hundred weight, cwt. 
'* 1 ton, . . . T. 



The term Avoirdupoit is derived from the French avoir du 
poidSf signifying to have weight The pound consists of 7000 
^roy grains. This weight is used for weighing almost all 
articles except gold, silver, ^platina, and precious stones, which 
*re weighed by Troy Weight. 

1. How many drams in 2 ounces? In 3? In 5? 
In 10? ; 

2. How many ounces in 3 pounds ? In 5 ? In 43 
drams? , 

3. How many quarters in 75 pounds ? In 3200 oi. ? 
In 5 cwt.? 

4. How many hundredweight in 36 quarters ? In 300 
lbs. ? In 6 tons ? 

5. How many tons in 5 hundredweight ? In 240 qrs. ? 
In 600 lbs.? 

6. What will 12 pounds of starch cost, if 6 ounces cost 
20 cents ? 

7. What will 2 cwt of coffee cost, at the rate of 4 
pounds for 60 cents ? 

8. I gave 3 cwt. 2 qrs. of hay, worth $20 a ton, for 
butter worth 25 cents a pound; how many pounds of 
butter did I receive ? 

9. Which is the heavier, a pound of gold or a pound 
trf lead ? An ounce of silver or an ounce of feathers ? 

8 
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LESSON III. 






LONG MEASURE. 




12 inohes (in.) 
3 feet .. . 
5^ yards . . 

40 rods . . 
8 furlongs . 


. . equal 1 foot, . . 
. . " lyard, . 

" Irod, . . 
► . " 1 furlong, . . 

« Imile, . . . 


rd. 
fur 
m. 



The yard is the standard unit of length. It is formed by 
dividing a pendulum, which vibrates seconds in a vacuum, at 
the level of the sea, in the latitude of London, into 391303 
equal parts and taking 860000 of these parts. From this unit 
all other measures and weights are derived. 

1. How many inches in 3 feet? In 5 ? In 7? In 
2 yds. ? In 2 rods and 2 feet ? 

2. How many feet in 60 mches ? In 96 ? In 108 ? 
In 6 rds. ? In 4 rds. 7 yds. ? 

3. How many yards in 45 feet? In 66? In 72 in. ? 
In 4 rds. ? In 1 fur. 4 rods ? 

4. How many furlongs in 320 rods? In 440? In 
*660feeti? In 9 miles? 

6. How many miles in 104 furlongs ? In 640 ? In 
800? In 1760 yards? 

6. Mary ran 60 rods, and 4 fifths of this distance 
equals j^ of the distance Henry ran ; how many furlongs 
did Henry run ? 

7. Three fourths of the length of a pole is 6 feet, which 
is 2 sixths of the length of another pole ; how many yardi 
long is each pole ? 

8. What part of 1 yard is 2 feet, and what part of 2 
furlongs is 4 yards? 
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CLOTH MEASURE. 



equal 1 nail^ . . . na, 

" 1 quarter, . . qr, 

" 1 yard, . . . 7/d. 

" 1 Ell Flemish, . K FL 

" 1 Ell English, . E. E. 

« 1 Ell French, . E, Fr 



21 inches 
4 nails . 

4 quarters 
3 quarters 

5 quarters 

6 quarters 

Cloth Measure is used in measuring cloth, lace, muslin, &c. 

1. How many inches in 4 nails ? In 5 quarters? In 

3 ells Flemish? In 2 ells English? 

2. How many nails in 18 inches? In 54 inches? In 

4 E. E. and 3 qrs. ? In 5 E. Fr. and 2 qrs. ? 

3. How many quarters in 24 nails? In 63 inches? 
In 3 E. E., 4 E. FL, and 2 qrs. ? In 62 yards ? 

4. How many yards in 144 inches, 48 nails, and 32 
qrs.? In 7 E. Fr. and 2 qrs. ? 

5. What is the difference between 8 E. Fr. and 4 E. 
E. ? Between 6 E. Fl. and 32 nails? 

6. How many coats can be made from 9 E. E. and 3 
qrs., if one Ijoat require 3 yards ? 

7. Four fifths of the number of yards in Mary's dres? 
equals 8, which is 4 times | as many yards as her cloak 
contains; how many yards more in the dress than cloak? 



LESSON lY. 



ALE OR BEER MEASURl!. 



2 pints (pt.) . . equal 1 quart, , > . qt, 

4 quarts ... "1 gallon, . . gal. 

36 gallons ... "1 barrel, . • bar. 

54 gallons .... "1 hogshead, . hhd. 

Ale or Beer Measure is used in measuring ale^ beer^ &c« Th« 
gallrn consists of 282 cubic inchea. 
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1. JHow many pints in 5 quarts? In 10 ^llons? In 
5 barrels ? In | of a hogshead ? 

2. How many quarts in 46 pints ? In 7 ^dllons ? ^n 
3 bar. 10 gals. ? In 2 hhd. 2 gals. 3 qts. ? 

3. How many gallons in 64 pints and 20 quarts ? In 
I of a hhd. and | of a barrel ? . 

4. What part of a hhd. is 4 of a barrel ? What hr the 
difference between 2 hhd. ana 3 barrels ? 

6. What part of 2 barrels is 9 gallons ? What co.^ a 
^. of ale, at 5 cents a pint ? 



LIQUID OR WINE MEASURE. 



4gais07.-.) . . . 

2 pints .... 

4 quarts .... 

31 J gallons . • . 


equal 1 pint, . . pt, 
" 1 quart, . . qt, 
" 1 gallon, . , gal, 
" 1 barrel, . . bar. 


42 gallons . . . 


" 1 tierce, . . tier. 


63 gallons . . . 
2 hogsheads . • . 
2 pipes .... 


" 1 hogshead, . hhd. 
" 1 pipe, . . pi, 
" 1 tun, . . tun. 


Wine Meafiure is nsed in measuring wine, and liquids gene- 
rally. The gallon consists of 231 cubic inches. 



1. How many gills in 6 pints? In 5 quarts? In 3 
gallons ? In 2 barrels ? 

2. How many pftits in 24 gills ? In 8 quarts ? In 2 
tierces ? In 1 hhd. and 7 gals. ? 

3. How many quarts in 40 gills? In 26 pints? In 
2 tuns and 3 hogsheads? 

4. What part of S of a hogshead is | of a tierce ? What 
part of ^ of a hhd. is 7 quarts ? 

5. What part of 4 o^ a gal.^ wine measure, is ^ of a 
gal., beer measure ? 

6. Which is the greater, a gallon of wine or a gallon of 
beer? A hogshead of ale or molasses? 

7. A exchanged 8 qts. of wine, at 25 cents a pint, foi 
beer worth $2 a gallon ; how much beer did he receive 



2 pints (pt.) 
8 quarts 
4 pecks 
86 bushels . 
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DRY MEASURE. 

. equal 1 quart, 
" 1 peck, 
. • " 1 bushel, . 
. " 1 chaldron, 
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qt. 
ph, 

ch. 

Dry Measure is used for measuriDg grain, fhiit, coal, &c. 

1- How many pints in 3 quarts ? In 2 pecks ? In 2. J 
bushels ? In one chaldron ? 

2. How many quarts in 6 J pecks? In 10 bushels? 
In I of a chaldron ? In 24 pints ? 

3. How many pecks in 5^ bushels and 3 pecks? In 
96 pints ? In 56 quarts ? 

4. How many bushels in 2 ch. 8 bu.? In 192 quarts? 
In 128 pints? In 78 pecks? 

5. Which cost the more, and how much, 5 bu. 3 qts. 
of salt, at 4 cents a quart, or 10 bu. 3 pks. of apples, at 
50 cents per bushel ? 

6. At ten cents a peck, how many bushels of pears can 
be bought for 8 dollars ? 

7. A grocer bought 7 bushels and 2 pecks of cherries 
at the rate of 3 cts. a pint, and sold them for 2 cwt. 2 
qia. of sugar at 6 cts. per lb. ; how much did he gain ? 



LESSON V. 






TIME. 




60 seconds ($ec,^ . . 


equal 1 minut«, 


. • m. 


60 minutes . • 


*« 1 hour, . 


. . hr. 


24 hours . . . 


" 1 day, . 


. . da. 


7 days . . . 


*' Iweek, . 


, . iok. 


4 weeks . . . 


" 1 month, 


, • nuk 


52 weeks ... 


" 1 year, . . 


. yr. 


12 calendar months 


" A^^^T, • 


• . Yt' 



8* 
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1. How many seconds in 2 minutes? In 3? In 6f 
In 8? In 10? 

2. How many minutes in 3 hours? In 4? In o? 
In 120 seconds? 

3. How many hours in 4 days? In 5? In 10? In 
240 minutes? 

4. How many days in 3 weeks ? In 9 ? In 12 ? In 
06 hours? 

5. How many weeks in 7 months? In 11? Ie 28 
4ays? In 168 hours? 

6. How many months in 10 yearj ? In 24 weeks ? In 
56 days? In 112 days? 

7. How many years in 24 months? In 104 weeks? 
In 364 days? 

8. Mary is 4 years and 6 months old, and her brother 
is 6 years and 4 months old; how much younger is Mary 
than her brother ? 

9. How many days, of 10 hours each, will be required 
to make 40 hatS; if 4 hats can be made in 7 hours ? 

CHANGE OF CURRENCIES. 

In New England, Virginia, Kentucky, and Ten- 
nessee, 6«. =$1 

In New York, Ohio, and North Carolina, . .8*. =$1 

In New Jersey, Pennsylvania, Delaware, and 

Maryland .;,;.... 7«r6rf. = $l. 

In South Carolina and Georgia, 4« 8^. = $1. 

In Canada and NoTa Scotia, 5«. =$1. 

1. Ten dollars, in New York, equal how many pounds? 

Solution. — In $1 there are 8 shillings, and in £1 there arc 
20 shilling. One shilling is i of a pound, and 8 shillings, 
or $1, are 8 times i , which are 8 or £2^ and $10 are 10 times 
|, which are £i. Therefore, $10, in New York, equals £4, 

2. How many pounds in $20 in Ohio? In $60 in 
North Carolina? 

3- How many pounds in $30 of New England ? In 
S9P, Kontuckj? In $100, Yix^uW 
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4. How many poiiDds in $48, New Jersey ? In $54, 
Pennsylvania? In $72, Maryland ? 

5. How many pounds in $120, South Carolina? In 
$240, Georgia ? In $56, Canada ? 

6. How many dollars in £24, New York? In £20, 
Ohio ? In £30, North Carolina ? 

7. How many dollars in £27, Maine? In £>4, Ver- 
mont ? In £60, Massachusetts ? 

8. How many dollars in £21, South Carolina? In 
£63, Georgia currency ? ^ 

9. What is the valuQ of a shilling, in cents, in each 
of the states mentioned in the table ? 

Rbmabk. — The class should now reyiew, unless they ar« 
entirely familiar with the preceding sections. 



SECTION V. 

LESSON L 

Special attention is called to the adaptation of the remainder 
of the book to elementary and advanced classes. Each lesson 
commences simply enough for the most elementary pupils, and 
near the close becomes sufficiently difficult for the most ad- 
vanced. The more difficult problems are separated from the 
easier by a line ; these are to be omitted by young pupils until 
review, while the older or more advanced pupils take the whole 
lesson. 

1. If I of a yard of cloth cost } of a dollar, what will 
J of a yard cost ? 

2. If 8 horses eat a quantity of hay in 16 weeks, ho 
long would it last 32 horses ? 

3. If 6 men earn 30 dollars in a certain time, h^n 
much will 8 men earn in ^ the time ? 

4. If 6 persons spend $36 in 3 da^s, How much wiD 
10 persons spend in 5 days ? 
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5. How long will 5 tons of hay last 8 horses, if 6 horaei 
eat it in 12 weeks ? 

6. How long will 3 barrels of flour last 10 persons, if 
4 persons eat 4 barrels in 40 weeks ? 

7. If 7 men can earn $28 in 4 days, how many dollars 
can 9 men earn in 6 days ? 

8. How long will 6 men require to build 6 boats, if 7 
men build 3 boats in 12 weeks ? 

9. If 10 oxen eat 4 acres of grass in 6 days, in how 
many days will 90 oxen eat 8 acres ? 

10. If it require 4 men 7 days to perform a certain 
piece of work, how many men can perform a piece, 3 
times as large, in 6 days? 

11. If it require 5 ,men 8 days to build 20 rods of 
wall, how many men can, in 2 days, build ^ as' much 
wall? 

. 12. How many men, in 10 days of 6 hours each, can 
earn as much as 6 men in 20 days of 8 hours each ? 

13. How many oxen will eat 5 tons of hay in 5 weeks, 
if 12 oxen eat 4 tons in 4 weeks? 

14. If 3 horses, in | of a month, eat | of a ton of hay, 
how long will | of a ton last 5 horses ? 

16. If 4 men can do a piece of work in 6 days, in what 
time will it be completed if they receive the assistance of 
6 men, when the work is half done ? 

16. How many cents are 10 melons worth, if 4 melons 
are worth 8 oranges, and 3 oranges are worth 9 cents ? 

17. How many cents will 5 oranges cost, if 3 oranges 
are worth 9 apples, and 4 apples are worth 8 cents ? 

18. How many dollars will 10 sheep cost, if 6 sheep 
are worth 2 cows, and 4 cows are worth J80 ? 

19. How many pigs can a man get for 2 cows, if 12 
pigs are worth 3 sheep, and 12 sheep are worth 3 c wa 1 

20. How many oranges can you buy for 20 cents, f 4 
oranges are .worth 8 apples, and 4 apples are worth 8 
cents? 

21. How many hens can you purchase fcr $12, if 4 
hens are worth 8 turkeys, and ^ tutVe^^ ^x^ ^orth $6 ? 
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22. If 6 sheep are worth 2 cows, and 10 cows are 
worth 5 horses, how many sheep can you buy for 3 
horses ? 

23. If a measure of flour make 5 four cent loaves, how 
many 2 cent loaves will it make ? How many 5 cent 
loaves will it make ? 

24. If a certain sum of money buy 9 four cent oranges, 
how many 6 cent oranges can you buy with the sama 
sum? 

25. If a 5 cent loaf weigh 7 ounces, when flour is 
worth 6 dollars a barrel, how much should it weigh when 
flour is worth 7 dollars per barrel ? 

26. If a 3 cent loaf weigh 9 ounces, when flour is 6 
dollars a barrel, how much ought a 4 cent loaf to weigh 
when flour is $8 a barrel ? 



27. A can do as much work in 2 days as B can in 4, 
or C in 6 days ; in how many days can B do as much as 
can in 18 days ? 

28. A can do as much in 6 days a9 B can in 2 days, 
and B can do as much in 5 days as C can in 15 days; 
in how many days can A do as much as C can in 4 days ? 

29. A can do 3 ^times as much in a day as B, and B 
can do twice as much as C ; in how many days can A do 
as muph as C can in 4 days ? 

30. If 5 horses can eat a lot of grain in 12 days, in 
what time will it be consumed, if 7 horses are added 
when the grain is | eaten ? 

31. If 8 boys can weed a garden in 5 hours, in what 
time will the job be completed, provided 3 boys leave 
when the work is half done ? 

32. If 9 men build 10 rods of wall in 8 days, in what 
time can 20 rods be built, if | of their number leave 
when the work is | part completed ? 
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LESSON n. 

1. A gentleman gave 4 cents each to some poor child- 
ren ', had he given them 7 cents each it would have taken 
86 cents more ; how many children were there ? 

Solution. — By the second condition of the question he gave 
each child 7 — 4, which is 8 cents more than by the first, and 
to them all, 86 cents more; hence there were as many children 
as 8 is contained times in 36, which are 12. Therefore, &c. 

2. A teacher gave^his pupils 2 questions each^ and had 
26 questions remaining; if he had given them 4 apiece 
there would have been none remaining; required the 
number of pupils and questions. 

3. A father ^ave his sons 5 dollars each, and had 80 
dollars remaining; had he given them 8 dollars each it 
would have taken all his money ; required the number of 
fK)ns and amount of money. 

4. Mary gave some beggars 6 cents each, and had 25 
cents remaining ; had she given them 8 cents each she 
would have had 3 cents remaining ; how many beggars 
were there ? 

5. Edward bought a certain number of melons, at the 
rate of 5 cents each ; if he had paid 3 cents each they 
would have cost 14 cents less ; how many melons did he 
buy? 

6. A lady, wishing to buy some ribbon, found if she 
bought that at 10 cents a yard she would want 9 cents to 
pay for it, but if she bought that at 7 cents a yard she 
would have 9 cents remaining; how much money had 
she? 

7. Morris and Robert have each a certain number of 
peaches ; if Morris had 10 more he would have twice a*? 
many as Robert, but if he had 30 more he would have 4 
times as many as Robert ; how many has each ? 

8. A. drover bought a number of sheep at $3i a head, 
Mud found be lacked iQ of having money enough to pay 
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foi tbem ; if he had paid $2 a head he would have had t9 
remaining ; how much money had he ? * 

9. Sallie wishes to huy a silk dress; if she pays ib a 
yard she will lack SIO of having money enough to pay 
for it, but if she pays $2.50 a yard sho will have 85 re- 
maining; required her money, and the number of yards 
in the dress ? 

10. A certain number of oranges, at the rate of 3 foi 
12 cents, will cost 18 cents more than the same number 
of apples, at the rate of 4 for 8 cents; required the 
number. 

11. A xjertain number of peaches, At 3 for 10 cepts, 
will cost 20 cents more than the same number of pears, 
at the rate of 3 for 5 cents ; required the number. 

12. James and Henry have a certain number of 
marbles ; if James had 8 more he would have 6 times 
as many as Henry, but if 12 less he would have only 
twice as many ; how many has each ? 

Is. A gentleman divided 28 apples between an equal 
number of boys and girls, giving to each girl 3, and to 
each boy 4 apples ; required the number of boys and girls. 

14. A man bought an equal number of pigs and sheep 
for $81, giving $4 each for the pigs, and $5 each for the 
sheep ; how many of each did he buy ? 

15. A boy expended 36 cents for an equal number of 
melons and lemons, .giving 4. cents each for the melons, 
and 2 cents each for the lemons ; how many .of each did 
he purchase ? 



16. A lady gave 60 cents to some poor children ; to 
each boy she gave 2 cents, and to each girl 4 cents; how 
many were there of each, provided there were 3 times as 
many boys as girls? 

17. Two boys had an equal sum of money; one bought 
a certain number of oranges, at 4 cents each, and had 12 
oents remaining ; the other bought twice as many apples,. 
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for 3 cents each, and had 2 cents remaining; how mucl. 
money had each ? 

18. A, i3, and C, dig a ditcli for $60 ; A r^eives JH.|, 
B $2, and C $2| a day; how many days were they em- 
ployed, and what did each receive ? 

19. A and B agree to perform a piece of work, A ro- 
eciving $2, and B $3 a day ; A works twice as many daja 
■8 B, and they together receive ?70 ; how many days did 
each labour? 



LESSOK IIL 

1. If to Harry's age its J be added, the sum will be 
24 years ; what is his age ? 

Solution.— By the condition of the problem, 2 of Harry's age, 
plus ^ of his age, which is 3 of his age, equals 24 years. If s 
of Harry's age equals 24 years, i of his age equals > of 24 years, 
which is 8 years, and g, or his age, equals 2 times 8, or 16 years. 
Therefore, &o. 

2. What number is that to which, if its i be added, 
the sum will be 36 ? 

3. Required the number, which being increased by 
its I equals 40. 

4. What iBumber is that, which being increased by it« 
4 the sum will be 80 ? 

5. What number is that, which being diminished by 
its I the remainder will be 30 ? 

6. Three times a certain number, increased by f of 
ktself, equals 22 ; required the number. 

7. Reuben's age, being doubled and diminished by } 
of his age, equals 50 years ; how old is he ? 

8. Three and J times a number, minus | of the nuija- 
ber, equals 34 ; what is the number ? 

9. Two-fifths of a number being subtracted from ^ of 
she Dumber equals 7 ; reqiiixed t\i« ijumber. 
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10. A boy being asked his age, replied, that his ape, 
increased bj its | and |, equalled 39 years; what was hii 
age/ 

11. What number is that, which being increased by 
the difference between its ^ and J, equals 42 ? 

12. If the height of a tree be increased by its | and 
10 feet more, the sum will be twice the height; what is 
the height of the tree ? 

13. If twice the length of a pole be increased by its I 
and 2 feet more, the sum will equal 3 times the length 
of the pole ; required its length. 

14. If 3 times Henry's age be increased by its ^, j 
and 2 years more, the sum will equal 4 times his age, 
what is his age ? 

15. If the height of a steeple be increased by its ^, 
and that sum diminished by the difference between | and 
J of the sum, it will equal J of its height, minus 13 feet; 
required its height. 

16. Two times a number, plus 6, equals 3 times the 
same number, plus 2 ; what is the number ? 

17. Three times a certain number, plus 8, equals 4 
times the same number, plus 3 ; required the number. 

18. ^ of a certain number, increased by 10, equals j 
of the same number, plus 8 ; what is the number r 

19. Four times A's age, diminished by 10 years, equals 
3 times his age, increased by 10 years ; what is his age ? 

20. Two-thirds of Morton's apples, increased by 2. 
equals | of his number, diminished by one ; how many 
apples has he ? 

21. Benton lost | of all his money, and then found | 
1 iS much as he lost, and then had $120; how much money 

had he at first? 

22. Mary gave J of her money to the poor, and then 
found I as much as she gave away, and then had $30 ; 
how much had she at first? 

23. William borrowed | of Emily's money, and after 
spending | of it, returned the remainder, which was $20 ; 
how much money had Emily? 
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24. A thief stole | oi Harry's money, and before he 
was caught spent | ox it ; the remainder, which was $20 
less than he stole, was given back ; how much money had 
Harry? 

25. Two times a certain^number, -j- 10, equals 3 times 
the sum obtained by increasing the number by 2 ; what 
is the number? 

26. Baldwin had stolen from him f of his money, an'] 
the thief was not caught until he had spent i of it ; the 
remainder, which was $30 less than Baldwin had remain- 
ing, was given back ; how much money had Baldwin ? 



LESSON 17. 

1. William and Henry have 15 marbles; how many 
has each, provided William has twice as many as Henry? 

Solution. — By a condition of the problem, twice Henry'a 
number equals William's, which, added to Henry's number, 
equals three times Henry's, which is what they both have, or 15 
marbles. If 8 times Henry's number equals 16, once his num- 
ber equals j^ of 15, which is 5, and twice his number, or Wil- 
liam's, equals twice 5, or 10 marbles. Therefore, &c. 

2. Robert has 3 times as many cents as Elias, and they 
together have 24 3 how many has each ? 

3. William has 4 times as many nuts as Oliver, and 
they together have 20 pints f how many pints has each ? 

4. Emma has 35 flowers, and 4 times the number cf 
roses equals the number of pinks ; how many has she of 
each kind? 

5. Divide the number 25 into two such parts, that 4 
times one part shall equal the other. 

6. A father and son earned in one week $12; how 
much did each earn, if the father earned twice as much 
AS the son ? 

7. A pole, 36 feet in length, was broken into two 
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unequal p.eces, such that ^ of the longer piece equals 
the shorter ; required the length of each piece. 

8. In a certain school; consisting of 35 scholars, there 
were ^ as many girls as boys ; how many boys and how 
many girls in the school ? 

9. The sum of two numbers equals 40, and | of tho 
greater equals the less ; -required the numbers. 

10. A man bought a horse and cow for 8100, and the 
ow cost I as much as the horse ; required the cost of 

each. 

11. Twice the sum of two numbers is 30, and 3 times 
the smaller equals twice the greater; what are the num- 
bers ? 

12. Two thirds of the number of dollars that A and B 
have equals 40 ; how many has each, if 5 times A's num- 
ber equals 7 times B*s number ? 

13. Three fourths of 40 is | of the number of apples 
and pears that Reuben has ; now many has he of each, 
if 3 times the number of apples equals 7 times the num- 
ber of pears ? 

14. Divide 36 apples among three boys, so that the 
second may have twice as many as the first, and the third 
3 times as many as the first. 

15. Divide 66 plums among Ella, Emma, and Ettie, 
so that Ella shall have twice, and Emma three times as 
many as Ettie. 

16. A watch and chain cost 42 dollars ; what was the 
cost of each, provided | of ^ the cost of the watch equals 
the cost of the chain? 

17. A, B, and C, together, earned $70; A earned 
twice as much as B, and B twice as much as C ; how 
much did each earn ? 

18. The sum of three numbers is 50 ; the second is 3 
times the first, and the third is twice the second ; what 
are the numbers ? 

19. Harry and Thomas lost a purse of money contain- 
ing 824, of which Harry owned | as much as Thomas 
how much did each lose ? 



i 
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20. A turkey, duck, and Hen, cost 66 dimes, the duck 
cost twice as much as the hen, and the turkey 4 times aa 
much as the duck ; required the cost of each. 

21. The difference between two numbers is 27, and 
the greater is 4 times the smaller; what are the num- 
bers ? 

22. Marie has 40 cherries more than Jane, and 5 times 
Jane's number equals Marie's ; how many has each '/ 

23. Two thirds of 30 is | of the difference between two ' 
numbers, and th» less is | of the greater ; what are the 
numbers? 

24. A man bought a horse, cow, and sheep for $105 ; 
how much did he pay for each, provided the cow cost 4 
times as much as the sheep, and the horse 4 times as 
much as the cow ? 

25. A farmer has 102 animals, consisting of hogs, 
sheep, and cows ; there are | as many sheep as hogs, and 
J as many cows as hogs; required the number of each. 

26. Of a certain pole, whose parts are in the mud, air, 
and water, | of the length in the air equals the length 
in the water, dnd | of the length in t^e water equals the 
length in the mud; required the length of each part, sup- 
posing the part in the water to be 10 feet longer than the^ 
part in the mud. 



LESSOK V. 

1. A and B have 25 oranges; how many has each, if 
B has d more than A? 

Solution. — By a condition of the problem, A*s number -|- 6 
oranges equals B's number, which, added to A's, is twice A's 
number -}- 5, which equals 25 oranges. If twice A's -f 6 = -5. 
twice A'S =26 — 5, or 20 ; if twice A's = 20, once A's equals 
i of 20, which is 10; and since B had 5 more than A, 10 -)- 6 
«r 13, equals B^B number. Therefore, &c. 
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2. Mary has 7 oranges more than Willian., and thej 
together have 27 ; how many has each ? 

3. Stephen has 10 cents more than Martha, and thej 
together have 40 ; how many has each ? 

4. The sum of two numbers is 31, and their difference 
5 ; what are the numbers ? 

5. Thomas and Reuben earned the samo sum of money, 
when Reuben found $9, and they then together had $45; 
how much did each earn ? 

6. Ella and Kate had each the same number of candies ; 
Ella eat 5 of hers, arid they then together had 21 ; how 
many had each at first ? 

7. Divide the number 28 into two such parts, that one 
part may be 6 less than the other. 

8. Two boys found an equal number of cents ; one lost 
6, and the other 4, and they then together had 22 3 how 
many did each find? 

9. A and B had equal sums of money ; A lost $5, and 
B earned ?7,'and they then together had ^6; how. much 
had each at first? 

10. Daniel and Edwin had each the same number of 
peaches; Daniel lost 6, and Edwin gave him 4, and they 
then together had 14 ; how many had each then ? 

11. Three times Harry's age, increased by 5 years, 
equals Harvey's age, and the sum of their ages is 45 
years; how old is each? 

12. Divide the number 48 into two such parts, that 
twice the first part, diminished by 6, shall equal the 
second part ? 

13. The sum of two numbers is 55, and the greater 
equals 3 times the less, diminished by 5 ; required the 
numbers. 

14. A pole whose length was 48 feet, *was broken into 
two unequal pieces, | of the longer part equalling the 
shorter ; required the length of each pieoe ? 

15. A tree whose length was 45 feet was broken into 
two unequal parts, and | of the longer piece, plus 5 feet, 
equals the shorter ; required the leu^^ q£ ^^'5.\^ '^\<^^^. 

9* 
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16. A watch and chain cost $85, and A of the cost 
of the watch, plus $7, equals the cost of the chain; re- 
quired the cost of each. 

17. Francis has 9 cents more than ^ as many as Fan- 
oie, and they together have 42; how many cents has 
each ? 

18. A cow and horse cost $132 ; required the cost of 
each, if the cow cost | as much as the horse, minus 8 
dollars. 



19. A man walked 110 miles in three days; he walked 
5 miles further the second day than the first, and 10 
miles further the third than the second ; how far did he 
walk each day? 

20. A man bought a sleigh, horse, and harness, for 
$152 ; for the sleigh he gave twice as much as for the 
harness, plus $6, and for the horse 4 times as much a^i 
for the harness, plus $6 ; what did he pay for each ? 

21. A lady bought a hat, cloak, and shawl for $78; 
what did she pay for each, supposing the cloak cost twice 
as much as the hat, plus $4, and the shawl twice as much 
as the cloak, lacking 4 dollars? 

22. One half of Mary's oranges equals Annie's, and ^ 
of Annie's equals Emma's, and they together have 28 ; 
how many has each ? * 

23. A earned | as much as B, and B earned | as much 
as C, and they together earned $108; required the amount 
earned by each. 

24. In a certain field there are 42 animals, consist! no 
of horses, sheep, and cows; required the number of each, 
provided i of the number of sheep, + 10, equals tlie 
number ot cow^ and ^ of the number of sheep, -j- 10, 
equals the number of horses. 
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8E0TION VI. 



LESSOK L 



Per cent, from the Latin per, by, and centum, the hundred, meant 
by or on the hundred. Thus, 6 per cent, of a number of apples 
is 5 apples of a hundred, 10 per cent, of a number cf dollars is 
10 dollars on a hundred, and so on, whatever be the denomina- 
tion. 

1. At a gain of 10 per cent.^ what part of the value 
equals the gain ? 

Solution. — A gain of 10 per cent, is a gain of 10 on 100. 
If on 100 the gain is 10, on 1 it is i of 10, which is JUL, or 
JL. Therefore, at a gain of 10 per cent., .i of the value equals 
the gain. ^ 

2. At 2, 4, 5, or 8 per cent., what part of the cost 
equals the gain ? 

3. At a loss of 12, 14, 16, or 20 per cent., what part 
of the value equals the loss ? 

4. If I gain 25, 30, or 35 per cent, on an investment, 
what part of the money invested equals the gain ? 

5. A gains 50 per cent, on his capital ; what part of 
the capital equalled the gain ? 

6. B gained at one time 60, at ancrther time 70, and 
at another time 80 per cent.; what part of the capital 
each time equalled the gain ? » ' 

7. What part of the cost equals the gain at 8J, 12J, 
I6|, or 33^ per cent ? 

• §. A man paid $150 for a horse, and sold it at a gain 
of 10 per cent.; what was the gain? 

Solution. — At a gain of 10 per cent. JUL, or JL, of the oo«t 
equals the gain. J^ of $150 la $15. Tb^t^tox^^ &<^. 



I 
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9. A lady bought a shawl for $8, and sold it at a gaii 
of 25 per cent. ; required the gain. 

10. A merchant sold 20 per cent, of 50 barrels oi 
flour ; how many barrels did he sell, and how many rb> 
mained? 

11. Henry sold a cow worth 840, at a loss of 5 pei 
cent. ; what did he receive for the cow? 

12. Samuel spent 20 per cent, of ?50 for a watch, anii 
-0 per cent, of the remainder for a chain ; how much ha<i 
he remaining? 

13. How much is 5 times 4 per cent, of 400 barrels or 
flour, and 6 times 5 per cent, of 300 barrels ? 

14. Which is the greater, and how much ; 20 per cent, 
of 50 apples, or 6 times 4 per cent, of 25 apples ? 

15. 'Thomas having a horse which cost ?120, sold it at a 
gain of 25 per cent., and the buyer sold it at a loss of 26 
per cent. ; what did the latter receive for it ? 

16. A lady bought 6 yards of calico for 180 cents, and 
sold it at a gain of 10 per cent. ; what was the gain ou 
each yard ? 

17. 10 per cent, of $300 dollars is | of what Mary 
paid for a shawl ; required the cost of the shawl. 

18. A merchant purchased 10 barrels of flour for $50, 
and sold them at a loss of 20 per cent. ; what did He re- 
ceive for each barrel ? 

19. A man owning r^g of a house, sold 25 per cent, of 
it ; how much had he remaining ? 

' 20. 8 per cent, of $200 is § of what A gave for a 
watch ; he sold it so as to gain 20 per cent. ; for what did 
he sell it ? 

21. A and B together have $1600, of which A owns 
I as much as B; A then obtains 20 per cent, of B's part; 
" ow much does each now possess ? 

22. A owned 50 acres of land, and B owned thr«e 
times as much ; A sold B 20 per cent, of his land, and 
then bought 25 per cent, of B's; how much had each 

after this operation ? 



I 



MENTAL ARITHMETIC. 101 



LESSOKU. 

1. A man bongHt a watch for 20 dollars^ and sold it 
for S25 ; what was the gain per cent. ? 

Solution.— If he bought it for $20, and sold it for $25, be 
gained the difference between $25 and $20, which is $5. If 
on $20 he gained $5, on $1 he gained ^ of 5, which is „^, or 
$ 1 , and on $100 he would gain 100 times i , which are li>Q., or 
^25; hence the gain is 25 per cent. 

2. A boy gave 25 cents for a knife^ and sold it for 30 
cents ; what did he gain per cent. ? 

3. A lady bought a shawl for $5, and sold it for 88; 
what was the gain per cent. ? 

4. Thompson bought a boat for $20^ and sold it for 
$16 ; what was the loss per cent. ? 

5. Eose bought a dress for 84^ and sold it for $6 ; what 
was the gain per cent. ? 

6. Edwin bought a horse for $150, and sold it for | of 
the cost ; required the loss per cent. 

7. Eobert sold his horse for $150, which was | of 
what he paid for it ; what per cent, did he lose ? 

8. Elihu bought 10 cows for $200, and sold 8 of them 
for what they all cost ; what was the gain per cent. ? 

9. What per cent, of $25 is $5 ? Of 40 cows is 8 
30WS ? Of 60 apples is 6 apples ? 

10. What per cent, of 16 is 4 ? Of 30 is 5 ? Of 200 
is 8? Of80is4? Of96isl2? 

11. James having 50 marbles, sold 20 per cent, of 
them ; what per cent, of the whole remained ? 

12. A man bought 25 barrels of flour ; he lost 20 per 
cent, of it, acfd sold 25 per cent, of the remainder ; what 
per cent, of the whole remained ? 

13. What per cent, of 4 is 4 ? Of ^ is X ? Of | is 
J? Of I is/.? Of I is ^V? Off is I? 

14. If a miller takes 8 quarts of every bushel he grinds 
for toll^ what per cent, does he take iox \aVV^ 
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15. I of $6 is twice what per cpnt. of J of 50 dollars ? 

16. i of *10 is ^ of what per cent, of | of 50 dollars ? 

17. Two-thirds of 90 dimes is 4 of what Samuel paid 
for 10 books; he sold them for 3 diilies apiece; required 
the loss per cent. 

18. A merchant bought 30 barrels of flour for $5 each, 
and sold | of them at the rate of 3 bslrrels for $24, and 
the rest for cost; required the gain. per cent. 

19. ^ of 10 per cent, is what per cent, of 20 per cent. ? 

20. I pf 8 per cent, is what per cent, of 30 per cent. ? 

21. I of 15 per cent, is what per cent, of 4^ times 16 
per cent ? 

22. Mary sold some silk for $12, and thereby cleared 
I of this money ; what would she have lost per cent, if 
she had sold it for 6 dollars ? 

23. A man sold a cow for $25, and thereby cleared J 
fif this money ; how much would he have gained per cent, 
if he had sold it for $30 ? 

24. Willis sold some books for $12, and thereby cleared 
^ of the cost ; what would he have lost per cent, by sell- 
ing them for $8 ? 



LESSON nL 

1. Thomas sold his watch for $25, and thereby gained 
25 per cent. ; what was the cost of the watch ? 

Solution. — If he gained 25 per cent, then yUL, or i, of the 
cost equals the gain, which added to i, the cost, is ^ of the 
cost, which equals $25. If | of the cost equals $25, | of the 
cost equals i of $25, which is $5, and i, or the cost, equals 4 
times $5, which are $20. Therefore, &o. 

2. Mary sold her shawl for $14, which was at a gain 
of 40 per cent. ; required the cost qf the shawl. 

3. A farmer sold a cow for $23, and thereby gained 15 
ver cent ; required the value oi tW co^. 
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4. A student sold his library for $140, and thereby 
lost 30 per cent. ; what was its value ? 

5. By selling a hat for iSy Mary lost 20 per cent. ; 
what was the value of the hat ? 

6. A dog was bought for $15, and sold at a gain of 20 
per cent. ; for what was it sold ? 

7. Mason gained 20 per cent, by selling cloth at $0 
per yard ; how should he have sold it to gain 25 per cent. ? 

8. If a merchant sells muslin at 39 cents a yard, and 
thereby gains 30 per cent., how ought he to sell it to lose 
40 per cent. ? 

9. If by selling land at $75 an acre I gain 25 per cent., 
how must I sell it to lose 40 per cent. ? 

10. A boat was sold for $91, which was at a loss of 35 
per cent. ; how ought it to have been sold to gain 40 per 
cent. ? 

11. Taylor lost 60 per cent. on. a watch, by selling it for 
840; what ought he to have received to gain 60 per cent. ? 

12. Hinkston sold his horse and carnage for $240, and 
thereby lost 4 per cent. ; what would he have gained per 
cent, by selling it for $300 ? 

13. A wagon was sold for $90, which was 10 per cent, 
less than its value ; what would have been th<e gain per 
cent, if it had been sold for $120 ? 

14. Mr. Bowman sold 2 books for $15 each ; on one he 
gained 25 per cent., and on the other he lost 25 per cent. ; 
how much did he lose by the transaction ? 

15. A tailor sold 2 coats for $12 each; on one he 
gained 20 per cent., and on the other he lost 20 per 
cent. ; did he gain or lose by the sale, and how much ? 

16. B bought a watch for $42, which was 40 per cent, 
less than its value ; he sold it for 30 per cent, more than 
its value ; what was the gain ? 

17. A man sold 2 watches for $80 each ; on one he lost 
20 per cent., and on the other he ^gained 25 per cent. ; * 
how much was gained or lost b^t the transaction ? 

18. A merchant sold a stove tor $30, and thereby losfi 
29 per cent.; he then bought another for $30^ and uijQtL 
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it gained 25 per cent. ; wliat was gained or lost bj tlie 
transaction ? 

19. Martha sold a painting, so that | of what she re- 
ceived for it equalled | of the cost ; did she gain or lose, 
and how much per cent. ? 

20. Terrel sold his watch and chain for $120, receiv- 
ing 5 times as much for the watch as for the chain ; on 
the watch he gained 25 per cent., and on the chain he 
lost 20 per cent. } what was the gain f 



LESSON IV. 

1. A man gained 25 per cent, by selling his watch for 
$20 more than it cost ; required its cost. 

2. A farmer gained ^0 per cent, by selling a cow for 
$9 more than she cost; what did the cow cost? 

3. A, by selling his dog for $6 less than it cost, lost 
15 per cent, on the sale ; required the cost of the dog. 

4i A hat was sold for 20 cents less than cost, which 
was at a loss of 40 per cent. ; required the value of the 
hat. 

5. Four is 10 per cent., 5 is 20 per cent, and 6 is 25 
per cent., of what number ? 

6. Eight b 40 per cent., 9 is 30 per cent., and 12 is 
12 per cent., of what number ? 

7. Thirty is 25 per cent, less, and 25 per cent, more, 
than what numbers ? 

8. A man gained $20 by selling a boat for 20 per cent, 
more than its value ; what would he have gained by sell- 
ing it for 10 per cent, above its value ? 

9. A piano was sold for $60 less than its value, which 
was at a loss of 30 per cent. ; what would have been the 

*gain per cent, if it had been sold for $250 ? 

10. $24 is 4 per cent. x)f the sum of A's and B's for- 
tune; how much money has each, provided A has twice 

Mtf much aa Bf 
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11 . An agent receives tl20 to purchase goo^, after 
deducting his commission, which is 20 per cent, on thi) 
amount expended; required his commission. 

Remark. — i , his commission, -|- ^ what he expended, « J 
of what he expended, which is $120. 

12 A man receives 25 per cent, for purchasing goods ^ 
how many dollars worth can he purchase with 9200, re< 
taining his commission ? 

13. A receives $216 to huy goods, and is to retain h 
per cent, on the money expended ; required the amount 
of money expended. 

14. Frick received J2800 to invest in land, after do 
ducting his commission, which is 12 per cent, on thtt 
amount invested ; required his commission. 

15. How much grain must a farmer take to mill that 
he may hring away the flour of 2 bushels, after the mil- 
ler has taken 20 pet- cent, of all he took there ? 

16. A's money is 25 per cent, more than B's, then B'a 
money is how many per cent, less than A's? 

t7- Morgan sold two horses for ?180 each ; on one he 
gained 25 per cent., and on the other he lost 10 pei 
cent. ; did he gain or lose, and how much ? 

18. A's shop is valued at $900 ; for what sum must he 
have it insured, at 10 per cent., so that in case of loss he 
may receive both the value of the shop and premium ? 

19. At 5 per cent., what must be insured on a hous«e 
worth $1900, to include the premium in case of loss ? 

20. At 8 per cent., what must $2300 worth of pro- • 
perty be insured for, so that the premium may be includoiJ 
in case of loss ? 

21. How many yards of cloth, at $4 a yard, must t 
merchant buy, that by selling it at a profit of 20 per cent., 
he may gain $8 ? 

22. A man receives $580 to purchase sheep and cows, 
what sum will he expend for each, after deducting hii 
eommission, which is 6 per cent, of the money expended, 
provided he expends 4 times as much for cowa as sheep I 

10 
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LESSON V 
INTEREST. 

Interest is money charged for the use of money or propeity 
It is estimated at a certain rate per cent., per annum. 

The Principal ia the sum on which interest is computed. 

The Amount is the sum of the principal and interest. 

The Rate per cent, is the interest of 100 for one year. 

In computing interest we shall consider 30 days to the month, 
and 12 months to the year. 

1; Eeduce 2 years and 6 months to the fraction of a 
year. 

Solution. — In 1 yr. there are 12 months, hence 1 month is 
1 of a year, and 6 months are 6 times i , which are J> , or i 
of a year, which, added to 2 years, equals 2 1 , or « years. 

2. Reduce each of the following to the fraction of a 
year : 2 yr. 8 mo., 3 yr. 4 mo., 4 yr. 3 mo., 5 yr. 6 mo. 

3. How many years in 3 yr. 9 mo. ? 7 yr. 2 mo. ? 4 
■ yr. 10 mo. ? 6 yr. 5 mo. ? 6 yr. 8 mo. ? 

4. Eeduce 3 years, 7 months, 15 days, to the fraction 
of a year. 

Solution. — There are 30 days in a month, hence 1 day is _»^ , 
and 16 days are 4A> or i of a month, which, added to 7 mo., 
equals 7i, or is months, &c. 

5. How many years in 2 yr. 6 mo. ? 2 yr. 8 mo. ? 3 
yr. 4 mo. ? 4 yr. 3 mo. ? 6 yr. 6 mo. ? 

6. How many years in 3 yr. 9 mo. ? 7 yr. 2 mo. ? 1 
yr. 10 mo. ? 6 yr. 6 mo. ? 6 yr. 8 mo. ? 

7. How many years in 2 yr. 2 mo. 2 da. ? 3 yr. 3 mo. 

9 da. ? 2 yr. 4 mo. 5 da. ? 

8. How many years in 4 yr. 7 mo. 6 da. ? 5 yr. 5 mo. 

10 da.? 6 yr. 2 mo. 12 da. ? 

9. How many years in 7 yr. 3 mo. 18 da.? 8 yr. 6 
mo. 20 da.? 2yr. lmo.6 4.? 



MENTAL ARITHMETIC. 107 

10. At 5 per cent, for 4 years, what part of the princi- 
pal equals the interest ? 

Solution. — At 6 per cent ^ft, of the principal eqaaU the 
interest for 1 year, and for 4 yrs., 4 times ^J^, which are ^, 
or 1 of the principal eqaals the interest 

11. At 10 per cent, for 5 years, or 20 per cent, for 2 
years, what part of the principal eqaals the interest ? 

12. At 8 per cent, for 5 years, or 9 per cent, for 10 
years, what part of the principal equals the interest? 

13. At 7 per cent, for 5 years, and 6 per cent, for 16 
years, what part of the principal equals the interest? 

14. At 6 per cent, for 2 yr. and 4 mo., what paH of 
the principal equals the interest? 

15. At 8 per cent, for 3 yr. and 3 mo., what part of 
the principal equals the interest ? * 

16. At 6 per cent, for 5 yr. and 8 mo., what part of 
the principal equals the interest ? 

17. At 7 per cent for 12 yr. and 6 mo., what part of 
the principal equals the interest ? 

18. At 8 per cent, for 1 yr. 4 mo. 15 da., what part 
of the principal equals the interest ? 

19. At 9 per cent, for 2 yr. 5 mo. 10 da., what part of 
the principal equals the interest ? 

20. At 5 per cent, for 3 yr. 7 mo. 6 da., what part of 
the principal equals the interest ? 

21. What is the interest of $60 for 6 years, at 5 per 
cent. ? 

22. What is the interest of $40 for 4 years, at 5 pet 
cent? 

23. What is the interest of $30 for 5 years, at 4 per 
cent. ? 

24. What is the interest of $80 for 7 years, at 5 per 
cent. ? 

25. What is the interest of $75 for 8 years, at 6 per 
cent ? 

26. What is the interest of $50 for 9 years, at 8 per 
cent ? 
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27. What is the interest of $250 for 6 years^ at 4 per 
•ent. ? 

28. What is the interest of 828 for 10 years, at 5 pei 
«ent. ? 

29. What is the interest of $400 for 11 years, at 5 per 
cent. ? 

30. What is the interest of $200 for 61 years, at 6 per 
eent.? 

31. What is the interest of $300 for 5| years, at 9 per 
cent. ? 

32. What is the interest of $240 for 7| years, at 9 per 
cent. ? 

What is the interest 

33. Of $600 for 2 years, 3 months, at 8 per cent. ? 

34. Of $300 for 4 years, 6 months, at 6 per cent. ? 
dS. Of $240 for 3 years, 9 months, at 8 per cent. ? 

36. Of $225 for 6 years, 8 months, at 6 per cent. ? 

37. Of $500 for 5 years, 4 months, at 9 per cent. ? 

38. Of $330 for 7 years, 6 months, at 4 per cent. ? 

39. Of $222 for 8- years, 4 months, at 6 per cent. ? 

40. Of $666 for 6 years, 3 months, at 8 per cent. ? 

• 41. Of $288 for 4 years, 2 months, at 12 per cent T 

42. Of $440 for 2 years, 1 month, at 12 per cent? 

43. Of $120 for 5 years, 10 months, at 12 per cent ' 
44.* Of $540 for 3 years, 7 months, 6 days, nt 5 pet- 

•ent. ? 

45. Of $300 for 5 years, 3 months, 18 days, At 10 per 
•ent.? 

46. Of $400 for 2 years, 3 months, 9 days, at 40 per 
cent. ? 

47. Of $500 for 2 years, 2 months, 12 days, at 5 pei 
eent. ? 

48. Of $600 for 1 year, 6 months, 12 days, at 15 pei 
cent.? 

49. Of $200 for 1 year, 6 months, 20 days, at 9 pel 
eent.? 

60. Of $500 for 3 years, 8 months, 12 days, at 10 pci 
cent. ? 
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1. What is the amount of 950 for 5 yearo, at 8 pei 
?ent.? 

Remark. — 2 of the principal eqaals the interest, which added 
to |., the principal, equals 1 of the principal, which eqaals the 
amount. J of $50 = $70. 

2. What is the amount of $250 for 4 years, at 5 per 
cent. ? 

3. What is the amount of 8120 for 7 years, at 10 per 
cent. ? 

4. What b the amount of WOO for 5 years, at 7 per 
cent.? 

5. What is the amount of 8240 for 5 years, at 6 per 
cent.? 

6. What is the amount of $200 for 2 years, 3 mo., at 
8 per cent. ? 

7. What is the amount of 8600 for 7 years, 6 mo., at 
6 per cent. ? 

8. What is the amount of 8300 for 3 years, 9 mo., at 

8 per cent. ? 

9. What is the amount of 8320 for 8 years, 10 mo., at 
3 per cent. ? 

10. What is the amount of 8400 for 7 years, 6 mo., at 
6 per cent. ? 

11. What is the amount of 8360 for 8 years, 4 mo., at 

9 per cent.? 

12. What is the amount of 8100 for 2 years, 6 months, 
20 days, at 9 per cent. ? 

13. A and B wish to divide the amount of 8500 for 8 
years, at 5 per cent., so that A's part shall be 6 times B*s; 
required the share of each ? 

14. The amount of 8250 for 6 years, at 10 per cent., 
is to be divided between C and D, so that C shall have 3 
iimea as much as D: what does eswiVi i^^iw^^? 

10* ^ M 
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15. James and Henry have $1500 on interest for -1 
years, at 10 per cent. ; what amount of interest will eaoli 
receive, provided James has twice as much as Henry '/ 

16. A's fortune is ?200, which is i of B's; what 
interest will each receive on his money in 4 years, at o 
per cent. ? 

17. C's money is $300, which is | of D's; what is the 
amount of each for 5 years, at 6 per cent. ? 

18. A*s money is $400, which is | of B's; how much 
more interest will B receive than A, in 8 years, at 5 pei 
cent. ? 

19. A, B, and C, together, have $1200, of which A 
has twice, and B 3 times as much as' C ; what is the 
interest of each for 5 years, at 6 per cent. ? 

20. If the interest of $2500 for 4 years, at 10 per 
oent., be divided into two parts, which are as 2 to 3, it 
will respectively give ^of B's, and ^ of A's money; how 
much has each ? 



LESSON yiL 

1. What principal will, in 6 years, at 5 per cent., p^ive 
$60 interest'/ 

Rbmabk. — We find -3. of the principal equals the interest, 
which is $60. If JL of the principal equals $60, i equals i 
of $60, which is $20, and i g, or the principal, equals 10 timea 
$20, which are $200. 

2. What principal will, in 7 years, at 5 per cent., give 
121 interest? 

3. What principal will, in 8 years, at 6 per cent., give 
$12 interest? 

4. What principal will, in 8 years, at 8 per cent., give 
$60 interest? 

5. What principal will, in 7 years, at 4 per cent., giv« 
tTOintereat? 
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6. What principal will, in 8 years, at 5 per cent., give 
$60 interest? ^ 

7. What principal will, in 3 years and 4 months, at 6 
per cent., give $80 interest? 

8. What principal will, in 7 years and 6 months, at 4 
per cent., give $90 interest? 

9. What principal will, in 6 years and 3 months, at 8 
per cent., give $85 interest ? 

10. A man pays $360 interest, at 6 per cent., annu- 
ally, on money borrowed; what is the sura borrowed? 

11. How much money must a person borrow, that he 
must pay an annual interest of $150, at 5 per cent. ? 

12. How much^ money has Howard on interest, sup- 
posing he receives $320 for 5 years, 4 months, at 6 per 
eent. ? 

13. The interest of | of A*s money for 6 years and 3 
uionths, at 4 per cent., is $250; what is his money? 

14. The interest of | of A's, and | of B's fortune, for 
5 years, at 6 per cent., is $60, and $90, respectively; 
required the fortune of each. 

15. The interest of the sum of A's and B's fortune, 
for 5 years, at 7 per cent., is $210 ; what is the fortune 
of each, provided B. is worth twice as much as A ? 

16. Howard's money is 3 times HowelFs, and in 5 
years, at 8 per cent, Howard receives $600 interest; 
how much money has each ? 

17. The interest on ^ of A's and | of B*s fbrtune foi 
5 years, at 6 per cent., is $240; what is the fortune of 
each, provided J of A's equals I of B*s? 

18. The interest for 4 years, at 5 per cent., on the 
money Martin owes, is $40; and the interest for the 
same time and rate per cent., on the money due him, is 
$70 ; how much more has he due than he owes ? 

19. A's money is 4 times B*s, and the sum of the 
interest received by both for 3 years, at 8 per cent, is 
$600 ; how much money has each ? 

20. The interest on the money A paid for a farm, 
house, and store, for 8 yeai-s, at 5 per cent., would 
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amount to $18^000 ; what was the cost of each, provided 
the farm cost 3 times as much as the house, and the 
house twice as much as the store ? 



LEssoK yin. 

The present worth of a debt, payable at some future time, 
without interest, is such a sum as would, at a given rate pei 
cent., amount to the debt at the time it becomes due. The pre- 
sent worth may therefore be found in the same manner as the 
principal, when we have given the amount, time, and rate per 
eent. The Discount is the allowance made for the payment of 
money before it is due. It equals the debt minus the present 
worth. 

1. What principal will, in 8 years, at 5 per cent., 
amount to $140 ? 

Solution. — At 5 per cent, j&j. of the principal equals the 
interest for 1 year, and for 8 years, 8 times .j.ft^, which are JUL 
or ^, of the principal equals the interest, which added to |, th« 
principal, equals 1 of the principal, which equals the amount, 
or$140, &c. 

2. What principal will, in 7 years, at 6 per cent, 
amount to $710 ? 

8. What principal will, in 4 years, at 10 per cent, 
amount to $420 ? 

4. What principal will, in 6 years and 8 months, at 9 
per cent, amount to $320? 

5. What principal will, in 8 years and 9 months, at 8 
{ler cent., amount to $510 ? 

6. What principal will, in 5 years and 10 months, at 6 
per cent., amount to $540 ? 

7. What is the present worth of $60, due 4 yearp 
hence, at 5 per cent. ? 

8. What is the present worth of $52, due 5 yearn 
henoCj at 6 per cent, t 
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9. The amount of | of B's fortune^ for 3 years and 4 
months, at 6 per cent., is $600 ; what is his fortune ? 

10. The amount due on a note which had heen on 
interest for 3 years and 4 months, at 9 per cent., is 8520 ; 
required the face of the. note. 

11. What is the present worth of $270, due 7 years 
hence, at 5 per cent, r 

12. What is the present worth of $370, due 8 years 
hence, at 6 per cent. ? 

13. What is the discount of $580, due 9 years hence, 
at 5 per cent. ? 

14. What are the present worth and discount of $340, 
due 10 years hence, at 7 per cent. ? 

15. Eequired the discount of $700, due 5 years hence, 
at 8 per cent. 

16. Eequired the discount of $149, due 7 years hence, 
at 7 per cent. 

17. The sum of A's and B's money, being on interest 
for 3 years and 9 months, at 8 per cent., amounts to 
$2600 ; what is the money of each if A's is 3 times B's / 

18. A's njoney added to B's, being on interest for 5 
years and 4 months, at 6 per cent., amounts to $660; 
what sum has each if A's is 4 times B's ? 

19. A man wishes to place such a sum of money on 
interest, at 6 per cent., that it will give an annual interest 
of $360 for a poor sister; required the amount invested. 

20. Four times A's money, added to 3 times B's, being 
on interest for 4 years, at 10 per cent., amounts to $4200 ; 
how much has each, if 3 times B's equals A's ? 

21. Two thirds of A's fortune, plus | of B's, being on 
interest for 6 years, at 6 per cent., amounts to $7800 ; 
what is the fortune of each, supposing | of A's equals | 
of B's? 

. 22. I of the cost of Bowman's house, plus | of the cost 
of his farm, being on interest for 5 years, at 8 per cent., 
amounts to $2100 ; what is the cost of each, provided 
the house cost | as much as the farm ? 

23 Two times the value of a horse^ plu/i 8 times th« 



i 
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value of a cow, which is ^ of the value of the horse, ia 8 
years, at 5 percent, giv^s $84 interest} required the 
value of each. 

24. The money Henry paid for a horse, carriage, and 
tiarness, in 10 years, at 6 per cent., would give such an 
uterest, that it on interest for the same time, and rate, 
would amount to $270 ; how much did he pay for each, 
if the horse cost twice as much as the carriage, and the 
carriage 3 times as much as the harness? 



LESSON IX. 



* The latter part of this maybe given thus : it will require m 
nauy ye&ra afl $10 is coatained tlmea m $60, whioh are 6. 






K — 
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1. The interest of $200, for a certain time, at 5 per 
cent., is $60 ; required the time. 

Solution. — At 6 per cent, for one year, _4^, or ^U, of the 
principal equals the interest, i of $200 is $10. If it require 
one year for $200 to gain $10, to gain $1 it will require i of 
a year, and to gain $60 it will require 60 times JL of a year, ^ 

which are £a or 6 years.* <^ei 

2. In what time will $100, at 6 per cent., give $21 
interest ? P^ 

3. In what time will $100, at 7 per cent., give $14 
interest?. ^ 

4. In what time will $200, at 6 per cent., give $40 ^ 
interest? \ ^ 

5. In what time will $150, at 6 per cent., give $45 i 
interest? ^ 

6. In what time will $100, at 8 per cent., give $32 
interest? 

7. In what time will $300, at 10 per cent., give $120 
interest? 

8. In what time will $200, at 8 per cent., give $48 
interest? 



\ 
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9. In wliat time will 960, at 5 per cent., give 821 
interest? 

10. In what time will 825, at '6 per cent, give K) 
interest? 

11. In what time will 850, at 9 per cent., give 886 
interest? 

12 . In what time will 850, at 4 per cent. , amount to 862 ? 

13. In what time will 8150, at 5 per cent., amount to 
8210? 

14. In what time will 8300, at 7 per cent., amount to 
8510 ? 

15. In what time will a principal gain twice itself, at 40 
per cent. ? 

Remabk. — I of the pnncipal = the interest in 1 year, and 
twice the principal is U) ; hence it will require as many years 
as ^ is contained times in U>. 

16. In what time will a pnncipal gain 3, 4, and 5 
times itself, at 10 per cent ? 

17. In what time will a principal double itself, at 5 
percent.? At 6? 7? 8? 9? 10? 

18. In what time will a principal double itself, at 10 
percent.? At 12* ? 15? 20? 25? 50? 

19. in what time will a principal treble itself, at 5 
per cent. ? At 10 ? 20 ? 25 ? AO ? 50 ? 

20. In what time will a principal quadruple itself, at 
5 percent.? At 15? 30? 50? 60? 100? 

21. The amount of a certain principal, for a certain 
time, at 5 per .cent., is 8250, and the amount for tlie 
same time at 8 per cent, is 8280 ; required the principil 
and time. 

22. A certain sum of money, on interest, amounts, in 
a certain time, at 6 per cent., to 8310, and, at 10 poT 
cent., for the same time, to 8350; required the time and 
principal. . 
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LESSON X. 



1. At what per cent, will $60, in 6 years, give ilt 
interest? 

Solution. — For 6 years, at one per cent., _ fi.^, or i of IIm 
principal equals the interest. i of $60 is $3. If $G0 in 5 
years, at 1 per cent., gains $8, to gain $1, it will require i 
of 1 per cent., and to gain $21 it will require 21 times 1, which 
are 2i^ or 7 per cent.* 

2. At what per cent, will $40, in 5 years, give $20 
interest ? 

3. At what per cent, will $200, in 3 years, give $36 
interest ? 

4. At what per cent, will $300, in 4 years, give $G0 
interest ? • 

5. At what per cent, will $80, in 5 years, give $32 
interest ? 

6. At what per cent, will $50, in 6 years, give $15 
interest? 

7. At what per cent, will $60, in 7 years, give $21 
interest ? 

, 8 At what per cent, will $50, in 8 years, give $22 
interest ? 

9. At what per cent, will $100, in 4 years, amount tn 
$120? 

10. At what per cent, will $90, in 5 years, amount tn 
$117? 

11. At what per cent, will $20, in 7 yr. 6 mo., amount 
to $26? 

12. At what per cent, will $6, in 3 yr. 4 mo., amount 
to $7 ? 

• The latter part of this may be given thus: — It will reqairo 
»9 manj times I per cent, as $3 is contained times in $21, 
wMcb are 7. 
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13. At what per cent, will a given principal gain 8 
times itself in 10 years ? 

Rbmabk. — JL of the principal equals the interest at I per 
•ent. ; hence it will require as many times 1 per cent, as i it 
contained times in fg. 

14. At what per cent, will a principal gain 2, 4, 5. 
and 6 times itself in 30 years ? 

1 5. At what per cent, will a principal double itself in 
4 years? In 10? 12? 20? 

16. At what per cent, will a principal double itself in 
8 years? In 25? 33j? 60? 

17. At what per cent, will a principal treble itself in 
10 years? In 20? 25? 40? 80? 100? 

18. At what per cent, will a principal quadruple itself 
in 10 years ? In 15 ? 30 ? 60 ? 100 ? 150 ? 

19. At what per cent, will a principal quintuple itself 
in 4 years? In 20? 40? 80? 100? 200? 

20. A gained $20 by selling an article for 20 per cent, 
more than cost ; required the cost and amount received 
for it. 

21. B lost 25 per cent, by selling a boat for 20 per 
•ent. of $150 ; required the value of the boat and the 
amount received for it. 

22. A man sold 2 cows for $50, gaining 25 per cent. 
on the firsthand losing 25 per cent, on the other; what 
was the value of each, if he received | as much for the 
second as for the first ? 

23. The amount of a certain principal for 7 years, at a 
certain per cent., is $540, and for 10 years, $(500; what 
is the principal and rate per cent. ? 

24. The amount of a certain principal for 4 years, at a 
certain per cent., is $420, and for 9 years, at the same 
rate, $570 ; required the rate per cent, and principal ? 

SuooESTioN. — Review Sections V. and VI., unless they arc 
thoroughly understood. 
LI 
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SECTION VII. 

LESSON I. 

1. A and B hired a pasture for $36. A pastured 4 
►ws and B 5 cows ; how much should each pay ? 

Solution. — If A pastured 4 cows and B 5, they both pastured 
-|- 5, which are 9 cows. If the pasturage of 9 cows cost $8t>, 
e pasturage of 1 cow will cost -^ of $H6, which is $4, and 
e pasturage of 4 cows, A't^ number, will cost 4 times $4, or 
IB, and the pasturage of. 5 cows, B's number will cost 5 times 
i. or $20. 

2. Two hoys bought 60 apples for 12 cents ; one paid 
cents, and the other 7 cents ; how many apples should 
Lch receive ? 

3. Rufus and William paid 20 cents for 40 peaches, 
■ which Rufus paid 9, and William, 11 cents; how many 
caches belong to each ? 

4. Three men hired a horse for 20 days, at the rate of 
L per day; the first used it 5, the second, 6, and the third, 
days; how much should each pay? 

5. A and B hired a pasture for $44; A puts in 12 
Len, and B 100 sheep; how much should each pay, 
ipposing an ox to eat as much as 10 sheep ? 

6. Two farmers hire a pasture for $56 ; one turns in 
) cows, and the other 36 horses; how much should 
ich pay, provided a cow eats twice as much as a horse 'i 

7. Three men. A, B, and C, bought 144 bushels of 
3aches for $72, of which A paid J, B, |, and C, the rc- 
ainder; how many bushels did each receive? 

8. A and B engage to do a piece of work for $72 ; A 
mds 6 men, and B, 15 boys; how much should each 
»eeive^ supposing 2 men to do aa much as 3 boys ? 

9, A and B agree to mow a &e\d of ^nss for $54 ; A 



\ 
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sends 3 men 5 days, and B sends 4 n en 8 days ; how 
much should A and B receive respectively ? 

10. Two men hire a lot of pasture for $10; one turns 
in 6 horses for 7 days, and the other, 7 horses for 4 
days ; how much should each pay ? 

11. A and B built a boat for $140; A sent 6 men 5 
days, and B, 4 men 10 days; how much should A and B 
receive respectively? 

12. Two men gain in trade $440 ; A put in $25 for 4 
months, and B, $15 for 8 months; what is each man's 
share of the gain ? 

13. C and D build a wall for $120 ; C with 4 assistants 
laboured 4 days, and D with 3 assistants laboured 5 days ; 
how much do C and D receive respectively ? 

1|. A, B, and C build a boat for $80; A sent 3 men 
4 days, B 5 men 2 days, C 3 men 6 days ; how much do 
A, B, and C receive respectively ? 

15. A and B plough a field for $76; A employed 12 
horses, and B 18 oxen ; they completed it in 4 days ; 
what was the value of the daily labour of each horse and 
ox, supposing 3 horses do as much as 5 oxen ? 

16. E and F engaged to reap a field of wheat for $54 ; 
E sent 3 men 5 days, and F, 6 boys 4 days; how much 
should each receive, if 1 man does as much as 2 boys? 

17. In a field of grass, which cost $24, M turned 16 
horses for 3 weeks, and N, 25 cows for 4 weeks ; how 
much should each pay, if 4 horses eat as much as 5 cows? 

18. R, S, and T hire a pasture for $63 ; R puts in 6 
horses, S puts in 18 cows, and T, 48 sheep ; how much 
should each pay, if a horse eat twice as much as a cow, 
and a cow 4 times as much as a sheep ? 
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LESSON n. 



1. Divide 80 cents between A and B; so that tbeii 
shares will be to each other as 4 to 6. i 

Solution. — Since the shares are to be to each other as 4 to 6, if 
we divide 30 cents into 4 -|- 6, which are 10 equal parts, 4 of 
these parts, or ^, will he A's, and 6 of these parts, or JL, wili 
b« B's number, &o. 

2. Divide 45 apples between Thomas and Hany, do 
that their shares may be to each other as 3 to 2. 

3. Divide the number 50 into two parts^ that shall bo 
to each other as 7 to 3. ^ 

4. In a school consisting of 45 pupils, there are 5 girls 
for every 4 boys; how many of each sex in the school ? 

5. The sum of two numbers is 40; and the larger is to 
the smaller as 5 to 3 ; required the numbers. 

6. Divide 45 plums among three boys, so that their 
shares may be in the proportion of 2, 8, and 4. 

7. Two men bought a barrel of flour for $8, the first 
paying 98, and the second $5 ; how much of the flour 
belongs to each ? 

8. Three men bought 75 horses, and as often as the 
first paid $4, the second paid $5, and the third, $6 ; how 
many horses should each receive ? 

9. Divide $44 between A and B, so that B shall have 
S34 as often as A $2. 

10. The sum of 2 numbers is 50, and the first is to the 
second as 4 to 4 ; what are the numbers ? 

11. Divide the number 49 into two parts which are to 
each other as ^ to |. 

12. The sum of three numbers is 46 ; what is each 
of the numbers, if they are to each other as i, |, and j ? 

18. Divide the number 50 into 3 parts whicn shall be 
U/ each other as |, 1^, and 2. 
i^. A, B, and C found a p\iise co^^aAmxi^ftlQO, which 
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they agree to divide in the proportion of |, J, and IJ ; 
how mucli does each receive f 

15. A and B agree to pay $25 toward building a 
church) which is to be situated 2 miles from A, and 3 
miles from B; how much does each contribute, if they 
^ay in proportion to the reciprocals of their distances ? 

16. If $420 be divided into two parts^ which are to 
each other as J to |, it will respectively give | of A's, 
and I of B's fortune ; required the fortune of each. 

17. If the interest of $500 for 4 years, at 5 per cent., 
be divided into two parts, to each other as 2 to 3, it will 
respectively give | of A's, and | of B*s fortune; required 
the fortune of each. 



18. A's fortune added to ^ of B's, being on interest 
for 5 years at 6 per cent., equals $2600; what is the for- 
tune of each, provided A's is to B's as 3 to 4 ? 

19. 4 of A's fortune, plus ^ of B's fortune, being on 
interest for 6 years at 10 per cent., amounts to $800 : 
what is the fortune of each, if A's fortune is to B's as 9 
to8? 

20. M's fortune, + } of N's, which is equal to J of 
M's, is $900, and if the sum of M's and N's be divided 
in the proportion of i to |, it will respectively give ^ of 
R's and | of T's fortune ; required the fortunes of each. 



LESSON IIL 

1. A can do a piece of work in 4 days; what part of 
it can he do in one day ? 

2. B can cut a cord of wood in } of a day; how much 
ean he cut in one day ? 

3. A man can build | of a boat in a week ; how long 
will it require for him to build the ^hol^ \iQa.\»^ 

11* 
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4. A ma.son can build a wall in 2| days; wliat part of 
it can he build in one day ? 

5. If A and B can mow | of a field of grass in one day, 
how long will it require to mow the whole field ? 

6. A can do a piece of work in 3 days, and B in 6 
days ; what part can each do in one day ? 

7. If B can do a piece of work in 3 days, and C in 6 
days, how much can they together do in one day ? 

8. If B and C can do | of a piece of work in one day, 
how long will it require to do the whole work ? 

9. Fulkr can eat a bushel of apples in 4 days, and 
Brodhead in 6 days ; how many days would it last them 
both ? 

10. A can dig a ditch in 5 days, and B in 6 days ; in 
what time will they do it working together ? 

11. C can make a chest in 4 days, and D in 7 days; 
in what time can they make it working together ? 

12. E can reap a field in 6 days, and F in 8 days ; how 
long will it take them both to reap it ? 

13. A can do a piece of work in 3 days, B in 4 days, 
and in 6 days ; in what time can they together do it ? 

14. A cistern has two pipes, by the first of which it 
may be filled in 12 hours, and by the second, in ^ of the 
time ; how long will Ifbth be in filling it ? 

15. A can make a book-case in 6 days, and A and B 
can make it in 4 days; in what time can B make U 
alone '/ 

16. A, B, and can dig a ditch in 3 days. A can 
do it in 6 days, and B in 8 days ; in what time can C 
alone do it ? 

17. A pound of tea lasted a man and wife 3 months, 
and the wife alone, 4 months ; how long would it last the 
man alone ? 

18. A, B, and C can mow a field in 4 days, A and B 
in 6 days, and B and C in 9 days ; how long will it take 
each to mow it ? 

19. A^ B, and G can dig a ditch in 6 days, A ard B 
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in 8 daj8^ and B in 12 days ; how long will il take each 
to do it ? 

20. If 3 meD, or 4 boys, can do a piece of work in 12 
days, in what time can 3 men and 4 boys do it ? 

21. If A can do a piece of Work in 1 of a day, and 1> 
in j of a day, how long will it take both to do it ? 

22. C can cut a cord of wood in | of a day, and D in 
J of a day ; in what time can they together cut a cord ? 

23. D can make a fence in 9 days, and D and E in 6 
days ; how long will it take E to make what remains aftor 
D has built f of it? 

24. Two men, or 3 boys, can plough an acre in | of a 
day ; how long will it require 3 men and 2 boys to do it? 

25. A can plough a field in 4 of a day, 6 in | of a day, 
and C in } of a day; how long Vill it tsike them together 
to plough the field ? 

26. A, B, and C can mow a field in 6 days, and A and 
B in 9 days ; after the three had worked 2 days, C left ; 
how long did it re<iuire A and B to finish it ? 

27. Marie can make a dress in 6 days, Sallie in ^ of 
the time, and Ewrcttn in § of the time; in what time can 
Marie and Sallie finish it, after the three have worked | 
of a day ? 

28. A can build a boat in | of a month, and B in | of 
a month ; after A had wrought 4 of a month B joined 
him ; how long was the boat building ? 

29. Amos can plough 25 per cent, of a field in a month, 
and Anson, 45 per cent. ; after they both had worked 2 
weeks, how long would it require Amos to finish it? 

30. A, B, and C can build a vessel in } of a year, A 
lud C in ^ of a year, and C in | of a year ; after they had 
all laboured 1 mouth, A left ; in what time could B and 
G finish it ? 
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LESSON 17. 



1. A and B together have 34 apples, and | of A a 
number equals | of B's number; how many has each ? 

Solution. — If | of A*8 number equals | of B's, 1 of A*a 
equals i of |, which is | of B's, and | of A's equals 3 times |, 
which are £ of B's; that is, 9 of B's equals A*s, which, added 
to I of B's, equals X^ of B's, which equals 84 apples, &c. 

2. Thomas and Walton together have $55, and f of 
Thomas's money equals | of Walton's ; how much has 
each? 

3. The sum of two numbers is 28, and J of the smaller 
equals 4 of the greater ; what are the numbers ? 

4. Divide 46 oranges between Chester and Henry, so 
that j of Chester's may equal | of Henry's number. 

5. I of the number of apple-trees in an orchard equals 
^ of the number of peach-trees, and in all there are 60 
trees ; required the number of each, 

6. A -pole, whose length was 63 feet, was broken into 
two parts, such that | of the first part equals | of the 
second) required the length of each piece. 

7. The sum of two numbers is 69; what is each of 
tlie numbers, provided they are to each other as | to | ? 

8. Walter bought a hat and coat for $26, and 2^ times 
the cost of the hat equals | of the cost of the coat ; required 
the cost of each. 

9. Says B to C, | of my age, + 6 years equals } of 
yours, and the sum of our ages is 42 years ; required the 
ago of each. 

10. The difference between two numbers is 6, and -g 
of the first equals ^ of the second; what are the num- 
bers? 

LI. Fanny has 14 plums more than Sallie, and | of 
Fannys equals | of Sallie's number; how many has 
each I' 
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12. I of tbe difference between two numbers is 6, and 
\ of the first number equals | of the second; required 
the numbers. 

13. I of A's money equals $82, and | of B's money 
equals | of A's; how much has each ? 

14. Five sixths of the difference between A's and 1^8 
fortune is 8500, and | of A's equals ^ of B's fortune ; 
what is the fortune of each ? 

15. A and B can build J of a boat in a day, and twice 
what A builds equals what B builds; how much can each 
build in one day ? 

16. Two boys can do a piece of work in 6 days, and 
twice what A does equals what B does ; how long will ii 
take each to do it ? 

17. Two pipes fill a cistern in 15 hours, and | of what 
one pours in equals § of what the gther pours in ; how 
long will it take each to fill it ? 



1 8. John and Henry can mow 60 acres of grass in 6 
weeks, and ^ of what John can mow in a day equals what 
Henry can mow in a day ; how long will it take each to 
mow it ? 

19. Three men can build a boat in 6 days, and the 
parts they each build are to each other as 1, 2, and 8 ; in 
what time could each build it alone ? 

^0. A horse and cow eat a quantity of hay in 8 weeks; 
how long will it last each, provided the horse eat only | 
as much as the cow ? 

21. Three men, A, B, and C, can build a boat in 12 - 
days, and th^ir rates of working are as 4, i, and |; how 
long would it take each alone to build it ? 

22. B can drink a keg of mead in 4 days; | of whar 
B drinks equals ^ of what A drinks, and I of what C 
drinks. After the three had been drinking y^ of a day, 
A and C drink the remainder; how long did it tak«) 
them? 
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LESSON V. 



1. A man receives {3 a day for his labour, and forfeits 
$1 each day he is idle, and at the expiration of 30 days 
receives $50; how, many days was he idle? 

Solution. — Had he laboured 80 days, he would have received 
80 times $3, or $90; he therefore lost $90 — $50, which is $40, 
by his idleness. Every day he was idle he lost $3, his wages, 
plus $1, his forfeit, which are $4. If in one day he lose $4, to 
lose $1 it will require ^ of a day, and to lose $40, 40 times i, 
which are 10 days, the number of days he was idle. 

2. Warner receives J2.50 a day for his labour, and 
pays 60 cents for his board, and at the expiratiofi of 40 
days he saves $50 ; how many days was he idle ? 

» 3. A labourer, agreed to work, on the condition, that 
for every day he worked he should receive 62, and for 
every day he was idle he should forfeit 50 cents ; how 
many days did he labour, if at the end of 25 days he re- 
ceived $30? 

4. A boy agreed to carry 32 glasses to a certain store 
for 5 cents apiece, on condition that for each one he broke 
he should forfeit 10 cents ; he received $1. How many 
did he break ? 

5. James engaged to labour on condition that for every 
day he worked he should receive $1^, and for every day 
he played he should pay $^ for his board ; at the expira- 
tion of 30 days he received J35. How many days did he 
W3rk? 

6. Robeit agreed to carry 50 oranges to market for j 
a cent each, on condition that he should forfeit 2^ cenia 
for each one he eat; he received 16 cents. How many 
did he eat ? » 

7. The head of a fish m 10 inches long, the tail is as 
Jong as the head^ plus ^ of the body, and the body is aa 
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loQor as the head and tail both ; required the length of 
the fish 

Solution. — Since the tail is as long as the head, -\-Xot the 
body, 1 of the length of the body, -^ 10 inches, equals the length 
of the tail, which, added to the length of the head, equals i of 
ihe length of the body, -f 20 inches, which, by the condition of 
the problem, equals 2 of the length of the body. If 3 of the 
length of the body equals i of the length of the body, -{■ 20, 
I — 1, or 1 of the length of the body, must equal 20 inches, &c. 

8. The head of a fish is 8 inches long, the tail is as 
long as the head, plus ^ of the body, and the body is as 
long as the head and tail both ; required the length of the 
fitih. 

9. The head of a perch is 4 inches long, the tail is as 
long as- the head, plus ^ of the body, and the body is as 
long as the head and tail bpth ; what is the length of the 
perch ? 

10. A has 6 cents, B has as many as A, plus ^ as many 
as C, and C has as many as A and B both ; required the 
number of cents possessed by each and all. 

11. The tail of a pike weighs 3 ounces, . the head 
weighs as much as the tail, plus \ of the weight of the 
iJody, and the body, twice as much as the head and tail ; 
required the weight of the fish. 

12. A tree by falling was broken into 3 pieces ; the 
bottom piece was 5 feet long, the top as long as the 
bottom, plus 4 of the middle, and the middle 3 times as 
long as the otier two pieces; what was the length of each 
piece, and the tree ? 

13. A agreed to labour a certain time for 860, on con- 
dition, however, that for each day he was idle he should 
forfeit $2 ; at the expiration of the time he received $30 : 
how many days did he labour, supposing he receives $2 
a day for his labour ? % 

14. The head of a trout weighs 2 pounds, the tail 
weighs 2 pounds more than the head, plus ^ of the body, 



1 
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and the .body weighs as much as the head and tail to 
gether; required the weight of the fish. 

15. A man left ?26,000 to his wife, son, and daughtei, 
on condition that if the daughter died before becoming 
of age the widow should have | of the fortune, but if the 
%on died the widow should have | of it; required the 
•hare of each if they all live. 

Remark. — It will be readily seen that the widow has three 
times as much as the daughter, and the son three times as moch 
as the widow, which is 9 times as much as the daughter. 

16. A man wishing to erect some buildings, eoncluded 
that if he built a store and house, the store should cost I 
of his money, but if he built a house and barn, the barn 
should cost i of his money ; what was the cost of each, 
gupposing he built all three, and his fortune was $77,000 ? 

17. A gentleman receives $4* per day for his labour, and 
pays $8 per week for his board ; at the expiration of 1 
weeks he has saved $144 ; required the number of idle 
and working days. 

18. A man having a daughter in France, and a son in 
Spain, willed, if the daughter returned, and not the son, 
the wife should have | of the fortune, but if the son re- 
turned, and not the daughter, ho should have | of the 
fortune ; they both returned, and it was found that the 
8on received $3000 more than the daughter; required th« 
fortune and share of each. 

19. A, B, and C, contemplating the purchase of a farm, 
tgreed if A and B bought it, A should pay | of the pnce, 
but if B and C bought it, B should pay | of the price, 
At length the three agreed to buy it together, when it 
was found that H paid $500 more than A ; what did the 
farm cost, and wis at did each pay ? 
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LES805 YL 

1. Henry is 35 years old, and Mary it 5 , i.. hoTj uianj 
years will Henry be only 6 times iis old as Mary? 

Solution. — At the required time, 6 times Mary's apje will 
equal Henry's age; then 6 times Mary's ajre, i?hich is Ilenry'fi 
age, minus Mary's age, equals 5 times Mary's age, which equah 
the difference between their ages, which is 35 — 5. or 30 years 
If 5 times Mary's equals 80 years, once her age equals i of 3(i 
jears, which is 6 years. Hence when Mary is 6 years old' Henry 
will be 6 times as old as she, but Mary is now 6, therefore in 
6 — 5, or 1 year, Henry will be 6 times as old as Mary. 

2. James is 28 years old, and Ellen is 8 ; in how mao}* 
years will James be 3 times as old as Ellen ? 

3. A is 30 years, and B is 6 years old; in how roiDy 
years will A be only 4 times as old as B ? 

4. Eva is 6 years old, and her mother, 7 times as old ; 
in how many years will the mother be 5 times as old ? 

5. Morton is 10 years old, and Moses 30 ; how long 
since Moses was 5 times as old as Morton ? 

6. Jacob is twice as old as his son, who is 20 years cf 
age ; how long since Jacob was 5 times as old as his son ? 

7. Mary is ^ as old as her aunt, who is 40 years of 
age; how long since Mary was only ^ as old as her aunt? 

8. Samuel is J 5 years of age, which is | of Sarah 'h 
age ; how long since Sarah was J as old as Samuel ? 

9. Jason is 5 times as old as John, and the diflbrence 
i>f their ages is 20 years; in how many years will J-asmi 
be 3 times as old as John ? , 

10. Henry is 4 times as old as William, and the Fum 
of their ages is 25 years; in how many years will llenr> 
be but 3 times as old as William ? 

11. I of A's age equals | of B's, and the differcnc* 
between their ages is 10 years ; how long since A wjis h 
times as old as B 1^ 

12 
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12. A lady bought ^ one ribbon at 5 cents a yard, and 
as much more at the fate of 7 cents a yard, and sold it 
all at 8 cents a yard -, how much was the gain on 20 
yards ? 

13. Albert bo>'r^t some oranges at 2 cents each, and 
as many more at i cents each, and sold them at the rate 
of 2 for 8 cents, t id gained 12 cents ; required the num- 
ber bought. 

14. Witmer bought some tea at 4 shillings a pound, 
and as much more at 8 shillings, and sold it all for 7 
shillings a pound, and gained 40 shillings ; required the 
number of pounds of each kind. 

15. Bowman mixed some sugar worth 5 cents a pound, 
with an equal quantity worth 9 cents a pound, and sold 
the mixture for 10 cents a pound, and gained $6; required 
the quantity of each kind. 



16. Sophia bought a number of yards of silk at the 
rate of 3 yards for $1, and as much more at the rate 
of 4 yards for $1, and sold it all at the rate of 8 yards 
for $3, and thereby gained $5 ; how many yards did 
she buy ? 

17. A boy bought some apples at the rate of 4 for 
1 cent, and as many more at. the rate of 5 for 1 cent, 
and sold them all at the rate of 10 for 2 cenfs, and 
thereby lost 5 cents ; how many of each kind did he 
buy? 

18. ^ of M's age equals | of N's, and 8 years is 4 of 
the difference of their ages; in how many years will | of 
M's age equal J of N's age ? 

19. Two tenths of B's age equals f of C's, and the 
sum of their ages is 30 years j in how many years will B 
be 3 times as old as C ? 

20. I of A's age added to | of B's, which equals ^ of 
A's, is 100 years ; how long since A was 6 times as old 
asB? 

21. I of DanieFs age equals | of David's, and the sum 
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uf their ages is 68 years ; bow long since | of Daniera 
i^e equalled | of David's age ? 

22. A boy bought some apples at 2 cents apiece^ and 
twice as many oranges at 4 cents apiece, and 9old them 
all at 3 cents each, and thereby lost SI ; how many of 
ouch kind did he bay J 



LE880HTIL 

1. A's age equals 3 times B's, but in 10 years A's aga 
will be only twice B's ; how old is each ? 

Solution. — By the first condition of the problem, 8 times B's 
age equals A's age, and, in 10 years. 8 times B's age, now, -f 10 
years, will equal A's, and once B's, now, -f- 10 years, will eqnal 
B's; but A's age at that time is twice B's; hence 2 times (B's, 
now, -f 10) which is twice B's -f 20= 8 times B's -f 10, there- 
fore 8 B's, now, — 2 B's, now, which is B's, at present time, 
equals 20 — 10, or 10 years, and A's is 8 times 10, or 80 yeara» 
Therefore, &c. 

2. John is 5 times as old as. Oliver, but in 8 years he 
will be only 3 times as old ; what is the age of each ? 

3. Mary is 4 as old as her aunt, but in 20 years she 
will be ^ as ola; what is the age of each ? 

4. Henry is | as old as his father, but in 25 years be 
will be I as old ; required the age of each. 

5. Ten years ago, when I first met Mr. Morgan, I was 
I as old 83 he, but now I am ^ as old as he is ; required 
each of our ages. 

6. Sixteen years ago, when Agnew married, he was h 
times as old as his wife, but now he is only twice as old ; 
what is the age of each ? 

7. A hare is 30 rods before a hound, and runs 3 rods 
while the hound runs 6; how many rods must the hound 
run to catch the hare ? 

8. Stephen is 40 steps before James, and takes 5 
steps to James's 7 ; how many steps must James take to 
catch Stephen, supposing their steps to be equal ? 
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9. A hare takes 2 leaps while a hound takes 1, but 1 
of the hound's leaps equals 4 of the hare's ; how much 
does the hound gain on the hare in taking one leap ? 

10. A hare is 30 leaps before a hound, and takes 4 
leaps while the hound takes 2, but 2 of the hound's 
equal 8 of the hare's ; how many leaps must the hound 
take to catch the hare ? 

11. A fox is 40 leaps before a hound, and takes o 
leaps while the hound takes 2, but 2 of the hound's ^ 
equal 4 of the fox's ; in how many leaps will the hound 
oatch the fox ? 

12. A thief is 20 steps before an officer, and takes 6 
steps while the officer takes 5, but 5 of the officer's equal 
8 of the thief's; how far will the thief run before he is 
overtaken ? 

13. A rabbit is 60 leaps before a hound, and takes 9 
leaps while the hound takes 3, but 2 of the hound's 
equal 7 of the rabbit's ; how many leaps will the rabbit 
taxe before being caught ? 



14. Twenty-five years ago, Willard was ^ as old as his 
uncle, but 5 years ago he was | as old ; how old is each 
at present ? 

15. Four years ago B's house was four times as old as 
his barn, but in 2 years hence it will be only twice as 
old ; how long has each been built ? 

16. Three years ago Emma's doll was only J of the age 
of herself, but in 7 years hence it will be | of her age ; 
required the age of each. 

17. A is 10 steps before B, and takes 2 steps while B 
takes 4, and 4 of A's steps equal 6 of B's; how many 
steps will each take before they are together ? 

18. B takes 30 steps to overtake C; how far was C 
9head of B when they started, provided B takes 2 steps 
while C takes 3, and 2 of B's equal 5 of C's steps ? 

19. E takes 60 steps before he is overtaken by 1); how 
maaj steps does D take to catch E, provided E takes 4 
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Steps while D takes 3, and 5 of D's equal 8 of £'s, and 
^ov far ahead was E when they started ? 

21. M and N are 60 rods apart and approach each 
other; how far will each travel before thpj meet, provid- 
ed M takes 3 steps while N takes 6, and 2 of M's equal 
6ofN*s8teps? 

22. A and 6 are 150 of B*s steps apart, and approach 
each other ; how many steps will each take before thej 
are together, if 4 of A's steps equal 8 of B*s, and B takes 
9 steps while A takes 3? 



LEssoir vm. 

1. What is the time of day, provided ^ of the time 
pafit midnight equals the time to noon ? 

Solution. — By the condition of the problem, 1 of the tim« 
past midnight equals the time to noon, which, added to % of the 
time past midnight, equals 1 of the time past midnight, which 
equals the time from midnight to noon, or 12 hours. If A of the 
time past midnight equals 12 hours, 1 =1 of 12 hours, which 
is 4, and § = 2 times 4, or 8 hours, the time past midnight 
Hence, it is 8 o'clock in the morning. 

2. What is the time of day, supposing | of the time 
past midnight equals the time to noon ? 

3. What is the time of day, if ^ of the time past mid 
night equals the time past noon ? 

4. What is the time of day, if | of the time past oiid- 
night equals the time past noon ? 

5 What is the hour of day, supposing 1^ of th« ti»ie 
past midnight equals the time to midnight again ? 

6. What is the hour of day, provided | of tht tinv<» 
rast midnight equals the time to midnight again '( 
12* 
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7. Wtiati is the hour of day, if ^ of the time to noon 
equals the time past midnight ? 

8. What is the time of day, if U of the time to noon 
equals the time to midnight ? 

9. A person being asked the time of day, said, ^ of 
the time past noon equals the time to midnight; what 
vras the hour? 

10. William recited his lesson when | of the time past 
noon equalled the time past midnight; at what hour did 
he recite? 

11. A person being asked the time of day, said, | of 
the time to midnight equals the time past midnight; what 
was the time ? 

12. A lady being asked the time of day, replied, that 
I of the time to midnight equalled ^ of the time past 
noon ; what was the time ? 

13. Required the hour of day, provided ^ of the time 
to midnight equals | of the time to noon. 

14. What time, after 12 o'clock, are the hour and 
minute hands of a watch exactly together ? 

Remark. — It will be seen that the minute hand gains on the 
lour hand II spaces in going 12; hence, to gain 1 space, the 
listance they are apart at 1 o'clock, it must go JL of 12 
jpaces, which is 1^ spaces, equal to 5-/^ minutes. 

15. What time, after 2 o'clock, are the hour and 
minute hands of a clock together ? 

16. A man being asked the hour of the day, replied, 
that it was between 4 and 5 o'clock, and that the houi 
and minute hands were together; what was the time ? 

17. ^ of the time past 9 o'clock, a. M., equals | of the 
time to midnight ; what is the time ? 

18. A man being asked the hour of day, replied, that 
J of the time past 3 o'clock, equalled ^ of the time to 
midnight ; what was the hour ? 

19. A has $20 in gold and silver^ and for every $6 of 
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p\d he has $4 of silver; how much gold must be added 
tliat there may be id of gold for 9S of silver ? 

Remabk. — Since the gold is to the silver as 6 to 4, and there 
are $20 in all, we find there are $12 of gold and $8 of silver. 
After the addition, since 8 times the siher equals the gold, 8 
times $8, or $24, is the gold, and $24 — $12, or $12, eqoalt 
the amount added. 

20. A man has 40 pieces of money, consisting of copper 
Bad silver, and for every 7 of copper there are 8 of silver ; 
how many pieces of silver must be added; that for everj 
4 of copper there may be two of silver ? 

21. A drover has 100 animals, consisting of sheep and 
cows, and he has 2 sheep for every 8 cows ; how many 
sheep must he sell that he may have 2 sheep to 6 cowsf 

22. There are 50 pupils in a certain- school, consisting 
of girls and boys, and there are 8 boys to 2 girls ; how 
many boys must leave the school that there may be 6 
boys to 2 girls ? 

28. A man expends 60 cents for an equal number of 
apples and pears, giving 8 cents each for his apples, and 
2 cents each for his pears ; how many pears must he sell, 
that the remainder may be to his apples as 2 to 8 1^ 

24. A man, being asked the hour of day, replied, that 
I of the time past 2 o'clock equalled ^ of the time to mid- 
night ; what was the hour ? 

25. What time, between 7 and 8 o'clock, are the hour 
and minute hands of a watch exactly together ? 

26. In how many minutes, after 4 o'clock, will the 
hour and minute hands be 5 minutes apart? 

27. A lady, being asked the hour of day, replied, that 

I of the time past noon equalled | of the time to midnight, * 
minus | of an hour; what was the time ? 

28. A tree 90 feet in length, by falling, was broken 
into two parts, such that ^ of the shorter equalled J of 
the longer ; how much must be cut from the longer, so 
that I of it may equal | of the other part ? 
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29. A boy bought 24 oranges and lemons, and | of i>io 
number of oranges equals | of the number of lemoiis, 
how many more oranges must be purchased, that § ol tht 
numbet of oranges may equal | of the number of lemons? 



LESSON IX. 

1. How far may a person ride in a coach, which goes 
at the rate of 10 miles an hour, so that he may be gowe 
but 8 hours, provided he walks home at the rate of 6 
miles an hour ? 

Solution. — If he walks 6 miles in 1 hour, to walk 1 mile ii 
will require i of an hour, and to walk 10 miles, the distance he 
rides in an hour, it will require 10 times ^ = 'jP* O' I* of an 
hour, hence | of the time he rides equals the time he walks, 
which added to |, the time he rides, equals | of the time he 
rides, which is 8 hours, &c. 

2. How far may a person ride in a carriage, going at 
the rate of 9 miles an hour, provided he is gone only 10 
hours, and walks back at the rate of 6 miles an hour ? 

3. How many miles may I sail in a steamboat, goin^ 
at the rate of 15 miles an hour, provided I am gone only 
9 hours, and return at the rate of 12 miles an hour? 

4. A steamboat whose rate of sailing in still water is 
12 miles an hour, descends a river whose current is 4 
miles an hour^ and is gone 6 hours ; how far did it go ? 

6. A boat whose rate of sailing is 10 miles an hour» 
moves down a river whose current is 2 miles an hour; 
how far may it go that it may be gone but 5 hours ? 

6. Eight men hire a coach to ride to Lancaster, but by 
taking in 4 more persons, the expense of each is dimi- 
nished by t| ; what do they pay for the coach ? 

7. Ten men hire a coach for a certain sum of money, 
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bat taking in 5 more persons, tbe expense of each 10 
diminished $1 ; what did the coach cost them ^ 

8.. Twenty "persons engage a pleasure hoat for sailing, 
bat before they start; 12 of the company decline going, 
by which the expense of each is increased $3 ; what did 
they pay for the boat ? 

9. A boy being asked his age, replied, 3 times th« 
square of my age equals 75 years ; how old was he ? 

10. Albert being asked how many marbles he had, 
answered, i of the square of the number equals 18 ; how 
many marbles had he ? 

11. Three fourths of the square of the number of 
letters in a sentence equals 27; how many letters are 
there in the sentence ? 

12. The square of twice a number equals 256 ; what is 
that number, and what is the square of ^ of the number? 

18. If I of the number of trees in an orchard be 
squared, the result will be 100 ; how many trees are there 
in the orchard ? 

14. The square of twice a number is 18 more than 
twice the square of the number; what is the number? 

15. Twice the square of a number is 8 more than 6 
times the square of half the number; what is the number? 

16. I of the square. of a number is 36 more than | of 
the square of half the number ; required the number. 

17. 15 is 3 more than | of the cube of some number; 
what is that number ? 



18. I of the cube of a number is 10 more than the 
cube of I of the number ; what is the number ? 

19. I of the square of twice a number is equal to | of 
the square of j of the number, diminished by 3 ; what is 
the number ? 

20. A lady being asked how many music pupils she 
had, replied, | of the number multiplied by | of the 
number is 9 more than the square of ^ the nuigher- 
how 'wany had she ? 
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21. A. company of 15 persons engage a dinner at a 
h^rtel, ovtv uefore paying the bill 6 of the company with- 
draw, by which eav^ ^ei-son's bill was augmented 9^ ; 
what was the bill t ' 



UI8B0N Z. 

1. In what propomv>c mist I mix tea worth 6 shillings 
a pound, with that wof^h 11 shillings a pound, so that the 
mixture may be worth 9 shillings & pound ? 

Solution. — If I take 1 lb. at 6«., and sell it for 9s. ^ I will gain 
9 — 6, or Zs., and to gain Is. I mnst take } of a pound; if 1 
take 1 lb. at 11«., and sell it for 9«., I Ibse 11 — 9, or 2s., and 
to lose Is. what I gained on the first, I must take } of a pound ; 
henoe I must take J of a pound at 6s. as cfton as } a pound at 
11^., or, in whole numbers, 6 times }, which are 2 lbs. at 6«., 
as often as 6 times i, which are 3 lbs. at 11«. 

2. In what proportion must I mix rice worth 7 cent« 
a pound, with that worth 12 cents, so that the mix turf 
may be worth 9 cents a pound ? 

3. In what nhinner shall I mix sugar woith 5 cents a 
pound, with that worth 12 cents' a pound, so that the 
mixture may be worth 8 cents a pound ? 

4. Having two kinds of wine worth ?2 and $9, respec- 
tively, a gallon, how shall I mix them that the mixture 
may be worth ^ a gallon ? 

5. How many pounds of sugar worth 6 cents a p.^und 
must I mix with 4 pounds at 11 cents a pound, m ihat 
the mixture may be sold for 8 cents a pound ? 

6. How many pounds of coffee worth 8 cents a pound 
can I mix with 12 pounds worth 13 cents a pound, hc 
that a pound of the mixture may be worth 11 cents ? 

7^ How many gallons of wine worth $2 a gallon mus> 
be mixed with 9 ^^ons at $9 a gallon, so that the mixtuvi 
maj be sold for ^5 a gallon? 
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8. How many pounds of tea wortb 3 shillings a poand 
mast be mixed with 10 pounds worth 9 shillings a pounds 
so that the mixture may be worth 5 shillings a pound ? 

9. A grocer mixed 4 pounds of sugar worth 5 cents a 
pound, with 6 pounds worth 10 cents a pound ; what is 
the value of one pound of the mixture ? 

10. In what proportion must I mix sugars worth 6, 7, 
and 11 cents a pound^ so that the mixture may be worth 
9 cents a pound ? 

11. A merchant mixed 5 gallons of wine worth 60 
cents per gallon, with 5 gallons worth 80 cents a gallon ; 
required the value of a gallon of the mixture. 

12. In what proportion must I mix rice at 5, 6, and 
12 cents a pound, so that one pound of the mixture may 
be worth 8 cents ? 

13. How shall teas worth 3,' 4, 8, and 9 shillings per 
pound be mixed, that the mixture may be sold for 6 
shillings a pound ? 

14. If a man travels 2 miles one day, 4 the next, 6 the 
next, and so on, how many miles will he travel the sixth 
day? 

SoLUTiOK. — Since the distance increases 2 miles each day 
after the first, on the sixth day, or 5 days after the first, it will 
increase 6 times 2, which are 10 miles, which, added to 2 miles, 
the distance he travels thelfirst day, equals 12 miles, the distance 
he travels the sixth day. 

15. If a man trayels 2 miles the first day, and each 
day travels 3 more than on thp preceding day, how far 
will he travel the tenth day? 

16. If a lady pays 4 cents for one yard of iauslin, and 
4 cents more for each succeeding yard, how much will 
the eighth yard cost ? 

17 If a person travels 3 miles the first day, and 13 the 
8ixth day, how much more did he travel each day than on 
the preceding one ? 

18. How many days did a person travel, supposing he 
went 4 miles the first day, 14 the last day, and went 2 
miles more each day than on the preceding one? 
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19. If a person paid 5 cents for one yard of cloth, and 
2 cents more for each succeeding one, how many yard? 
must be bought that the last yard may cost 25 cents ? 

20. If a lady pays 4 cents for the first yard of muslin, 
and 31 cents for the tenth yard, how much more did she 
pay for each yard than for the preceding one ? 

21. If Elmira bought 12 yards of muslin, paying *l 
cents more for each yard than for the preceding, and 40 
cents for the last yard ; how much did she pay for the 
first yard ? 

22. A merchant having sugar worth 4, 5, 10, and 13 
cents a pound, wishes to make a mixture of 60 lbs. worth 
7 cents a pound ; how many pounds of each kind must he 
take? 



LESSON XI. 

1. A lady bought two watches and a. chain'. The chain 
and gold watch cost 4 times as much as the silver watch, 
and the chain and silver watch cost twice as much as the 
gold watch. What is the value of each, if the silver 
watch is worth $30 ? 

Solution. — By the first condition of the problem 4 times $30, 
or $120, equals the cost of the gold watch and chain, which 
added to $30, the cost of the silver watch, is $150, the cost of 
the two watches and chain. By the second condition, twice the 
cost of the gold watch equals the cost of the silver watch and 
chain, which, added to the cost of the gold watch, equals 3 times 
the cost of the gold watch, which equals the cost of all, or $150 
If 8 times the cost of the gold watch equals $150, &c. 

2. A farmer bought a horse, colt, and saddle. If th« 
horse be saddled it will be worth 5 times as much as the 
oolt, but if the colt be saddled it will be worth | as mucli 
as the horse. What is the value of 'the horse and the 
fflddle^ supposing the colt to be worth 950 ? 

S. The bead of a fish ia 10 luchea long ; 7 times the 
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.engtb of the head equals the length of the hodj and tail, 
and 3 times the length of the tail equals the length of 
the head and body. Required the length of the tail 
and body respectively. 

4. A person has two silver cups and only one cover for 
both. The first cup weighs 12 ounces. If the first cup 
he ctwered it will weigh twice as much as the second, but 
if the second cup be covered it will weigh 3 times as 
much as the first Kequired the weight of the second 
cup and cover. 

5. A farmer bought a cow for $30, which was | of 
what he paid for a horse and sheep, and ^ of what ho 
paid for the horse and cow equals what the sheep cost ; 
required the cost of the horse and sheep. 

6. A has $20, which is 4 of what B and C have, and 
C has 4 ^s much as A and B together ; how much have 
B and C respectively ? 

7. A went to a store and borrowed as much money as 
he had, and spent 4 cents ; he then went to another store 
%nd did the same, and then had 4 cents remaining ; how 
much money had he at first ? 

8. A boy went to a store, borrowed as much money as 
he had, and spent 8 cents ; he then went to a second 
store, borrowed as much as he had, and spent 12 cents, 
and had no money remaining; how much money had he 
at first? 

9. Rolland went to a store, borrowed as much monej 
as he had, and spent 8 cents; he then went to s second 
and third store and did the same, and had no money re- 
maining; how much had he at first? 

10. A gentleman has two silver cups and only owe 
•over for both. The first cup weighs 10 ounces, and if 
the first cup be covered it will weigh 3 times as much us 
the second, but if the second cup be covered it will weigh 
5 times as much as the first; required the weight of the 
•econd cup and cover. 

11. A expended 10 cents for apples, whicl was J of 
what he expended for peaches aud ot^ti^^i^^ ^vid. \:«\sa 

18 
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what lie spent for oranges equals what he spent for apples 
und peaches ; how many did he huy of each if the apples 
cost 2y the peaches 3, and the oranges 4 cents each Y 

12. Reynolds went to a hotel, borrowed as much money 
as he had, and spent 2 cents; he then went to a second 
and third hotel, did the same, and had 6 cents rpmaining ; 
how much money had he at first ? 

13. William went to a store, borrowed 10 cents, an»l 
then spent 8 cents, doing the same at a second and third 
store, he found he had doubled his money; how much 
money had he ? 

14. A has $20, which is J of what B and C have, and 
twice B's money is equal to A of the sum of A's and C*s 
money ; how much money have B and C respectively ? 

15. James went to a store, borrowed 10 cents, and then 
spent 12 cents ; he did this at a second and third store, 
and theu had no money left ; how much money had he 
at first? ^ 

16. A man expended $5 for ducks, which was ^ of 
what he paid for geese and turkeys, and twice what he 
paid for geese equals what he paid for ducks and turkeys ; 
now many of each kind did he buy, provided the ducks 
cost J^, the geese $1, and the turkeys $3 each? 



LESSON XII 

1. Two men, A and B, in partnership gain 8-^00. A 
owns I of the stock, lacking $40, and gains $180 ; re- 
quired the whole stock, and share of each. 

SoLirriON. — If A Imd owned ^ of the stock, his g'ain wocM 
have been i of $300, or $200; but he gained only $180, thxjre- 
fore the $40 must gain the difference between $200 and $180, 
which is $20. If $40 g»iin $20, to gain $1 it will require 
1 of $40, which is $2. and to gain $300 it will require 800 
iiuies $2, which are $000. 
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2. A and B jDter into partnership and gain ^40. A 
oiTDs I of the stock, lacking $10, and his share of the 
gain is $175' required the whole stock, and share of 
each. 

3. Two men in partnership gain $200. The first ownt 
j of the stock -|- $40, and his gain is $60 ; what is tht 
entire stock and share of each ? 

4. A and B hought a lottery ticket with which they 
drew a prize of $600. A paid | of the price of the ticket, 
lacking $12, and his share of the prize was $340 ; what 

d each pay for^he ticket ? 

5. A man and his son agree to mow a certain field for 
$72. The son mowed j of the whole -{- 10 acres, and 
received $38 ; how many acres did each mow? 

6. Two men pay $120 for the pasturage of some cattle. 
The first turns in J of the whole number, + 20, and 
pays $40 ; how many cattle does each turn in ? 

7. A and B agree to mow a field of grass for $60; A 
mows twice as much as B, lacking 8 acres, and receives 
$24 ; how many acres does each mow ? 

8. Two men engage to build a boat for $84. The first 
labours I as many days as the second, -|- 6 days, and re- 
ceives $48 ; how many days does each labour ? 

9. Two men receive the same sum for labour; but had 
one received $10 more, and the other $6 less, one would 
have received 5 times as much as the other; how much 
does each leceive? 

10. A and B invested the same sum in speculation. A 
lost $200, and B gained $1000, when it was found thai 
B had 4 times as much money as A ; what was the sum 
invested ? 

11. 8aid James to Isaac, our purses contain the same 
sum of money, but if you give me $20, and I give yon 
$10, I shall have 3 times as much as you; how much 
money had each ? 

12. A person being asked the hour of the day, replied 
that 2 hours ago the time past noon was | of th^ time t^ 
midnight 2 hours hence ; required the time. 
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Vd. Said E to F my age is 5 years more than yours, 
but 4 years ago my age was ^ of what yours will be 4 
years hence ; what was the age of each ? 

14. A pole whose length was 44 feet, was broken into 
two unequal parts ; if the shorter be increased by 3 feet, 
and the longer be diminished by 5 feet, the first will be A 
of the length of the second ; required the length of eacfi 
part. 

15. A staff, whose length is 33 feet, is in the air and 
water ; and the length in the air, — 2 feet, equals 4 times 
the length in the water, -j- 6 feet ; required the length 
in the air. 

16. A person being asked the time of day, replied, 
that f of the time past midnight, 2 hours ago, equalled 
I of the time to midnight, 3 hours and 20 minutes hence; 
required the time. 

17. A man having an equal number of cows in two 
fields, sold 4 of the number from each, then 7 having 
jumped from the first into the second, there were 3 
times as many in the secopd as in the first ; required the 
number in each field. 

18. A had twice as many oranges as B, and then each 
losing ^ and A giving B 8, they each have the same 
number ; how many had each at first ? 

19. C's fortune is twice D's, but after each had spent 
J of his fortune, and C had given D $10, D bad twice as 
much money as C ; required the fortune of each. 

20. Two men, A and B, agree to dig a ditch for $50 ; 
and J of what A digs, increased by 4 rods, equals | of 
what B digs, and B receives K30; how many rods di 1 
i>ach dig ? 
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LESSON ZIIL 

1 A lost 1 5 3eDts, and then foand | as luach an be 
had reniainiDg, and then had X as much as he had *l 
lirst J how much had he at first / 

Solution. — After finding > as much as he had remaining, b« 
bad 3 _|_ I, which is | of what remained after losing 15 cents; 
which, by the last condition of the problem, equals • of what 
be bad at first. If i of what he had at first equals | of what 
remained, ^, or what he had at first, equals 2 times |, or | of 
what remained: then | of what remained, which is what be 
bad at first, minus | of what remained, which is | of what 
remained, equals what he lost, or 15 cents, &c. 

2. B lost $22, and then found 4 as much as he had 
remaining, and then bud | as much as he had at first; 
how much had he at fir^t ? 

3. A, having a certain sum of money, found $20, and 
then lost | of what he then had, and then had twice a? 
much as he had at first ; bow much had he at first ? 

4. A man having some money, borrowed 30 cents, and 
then losing \ of what he then had, found there remained 
o times as much as at first; .bow much had he at first? 

5. A boy lost 44 cents, and then earning | as much 
as remained, found he hud | as much as at first; how 
Qiiicb had he at first ? 

6 A man went to a store and spent 21 cents, and then 
t)Oi reaving i of what he bad remaining, had \ as much 
IS he had at first; how much money had he at first? 

7. A, at a game of chess, won SI 8, and then lost | of 
what he then had, when, counting his money, he found he 
had 2i times as much as at first; how much did he make 
by playing? 

8. A add B lost 12 apples, and then bought j as many 
as they lost, and then had | as many as they had at first j 
bow many had they remaining? 

13* 
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9. A, in a game of chaDce, lost \ of his money and 
then won SIO, after which he had | as much as he liati 
at first ; how much did he lose at play ? 

10. A and B lost 32 peaches, and then bought | iij^ 
many as remained, and then had I as many as at nru ; 
how many had each at first^ supposing their shares to la 
as2to3? 

11. A boy being asked his age, replied, that if 11 
years ago his age had been increased by its 4, it would 
then have been | of what it now is ; required nis ago. 

12. A lady being asked her age, said, that if her age 
were increased by its |, the sum would equal 3 times her 
age 12 years ago ; what was her age ? 

13. A, B, and C, dine together; A furnishing 2 loaves, 
B 3 loaves, and C contributing 25 cents to be divided 
between A and B ; required the share of each. 

14. A boy being asked his age, replied, that if my age 
in 3 years be diminished by its |, the remainder will be 
} of my age now; what was his age ? 

15. A furnished 2 loaves for supper, and B 4, while 
C contributed 20 cents to be divided between A and B ; 
bow much of it should each receive ? 

16. Two partners, A and B, lost S210, and the next 
year gained ^ of what remained, which was | of the 
original stock ; what was the stock of eacK, if | of A's 
equals § of B's stock ? 

17. A furnished 6 eggs for a repast, and B 10 eggs, 
while C 'Contributed 16 cents to be divided between A 
and B; how much shall each receive, provided A and 1> 
eat the same number, and C, 4 more than each ? 

18. A person being asked his age, said, that if my 
age in 4 years be diminished by its |, the remainder will 
equal | of my age 4 years ago ; what was his age ? 

19. A, B, and C eat 14 peaches, of which A owned 5, 
and B 9, and C contributed 24 cents; how much of the 
money ought A and B each to receive, if B eats twice as 
many as A, and C eats twice as many as B ? 

J20. Two merchants, haxiug a certain number cf yar«ia 
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of cloth, bought 30 yards more, then sold } as many m 
they had, and then had 3 times as many as at first ; how 
many yards had each^ if ^ of A's number equals j of B's ^ 



LESSON XIY. 

1. A man bought a certain number of sheep for 3100, 
when a dog having killed 8 of them, he sold I of th« 
remainder for cost, and received 320; how many did h€ 
buy? 

Solution. — If i of the remainder co8t $20, | of the remain- 
der cost 3 times $20, or $60 ; then, since they all cost $100, 
t^he 8 must have cost $100— $60, or $40, &c. 

2. A farmer bought a number of pigs for 380, when 5 
of them having died, he sold | of the remainder for cost, 
and received 340 ; how many did he buy ? 

3. A lady purchased a number of yards of muslin for 
31.50, and after using 6 yards she sold | of the remain- 
der for cost, and received 90 cents less than it all cost ; 
how many yards did she purchase ? 

4. A bought a number of turkeys for 310, when, 
having killed 10, he sold § of the remainder for cost, 
recaiving 38 less than the cost of all ; required the nun^ 
ber purchased. 

5. A bought a number of sheep for a certain sum, an»l 
having lost 5 he sold | of the remainder for cost and 
received 315, which was 335 less than they all cost ; how 
many did he buy ? 

6. A farmer bought a number of hens for a certain 
sum, and having killed 10, he sold ^ of the remainder 
for cost, and received 48 dimes, which was 72 dimes less 
than they all cost ; how many did he retain ? 

7. A bought a number of ducks for 316^ an I having 
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killed 12, he sold | of the remainder, lacking 8, for 
cost, and received $4 ; how many did he buy ? 

8. B bought a number of sheep for $30, and losing 2, 
he sold I of the remainder, lacking 3, for cost, and received 
§il less than all cost; required the number bought. 

9. Henry bought a number of pigs for 848, and losing 
'), he sold I of the remainder, minus 2, for cost, receiving 
S3:i less than all cost; required the number purchased. 

10. A bought some calves for $80, and having lost 10, 
he sold 4 more than § of the remainder for cost, and 
received $32 less than all cost; required the numbci 
purchased. 

11. A dog killed | of A's sheep; now if he sells the 
remainder for cost he will receive $60, but reserving 8 
and selling ^ of the remainder for cost he will receive 
$22 ; how many had he at first ? 

12. A lost § of his hens, and found if he sold | of the 
remainder for cost he would receive 40 dimes, but if he 
kept 15 and sold | of the remainder he would receive 20 
dimes; how many did he have? 

13. B lost I of his turkeys, and then finds by selling 
I of the remainder for cost, he would receive $20, but 
dnding 6, and selling | of the number he then had, he 
received $24 ; how many did he retain ? 

14. A lost I of his hens; now if he finds 10 and sells 

5 of his number then for cost price he will receive 60 
imcs, but if he loses 10 and sells | of the remainder foi 
cost he will receive 30 dimes; how many had he at first? 

15. If 60 lbs. of sea water contain 2 lbs. of salt, how 
much fresh water must be added to these 60 lbs., so that 
10 lbs. of the new mixture may contain J of a pound of 
salt? 

16. Suppose that for every 4 cows a farmer has, h« 
should plough an acre of land, and allow one acre of pas* 
cure for every 3 cows, how many cows could he keep o» 
140 acres? 

17. B lost I of hb sheep •, now if he finds 5, and sel!i 
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f of what he then has for cost price, he will recrive (18 ; 
but if he loses 5, and sells | of the remainder for coif 
price, he will receive $6 ; how many had he at first f 



LE880V ZY. 

1. A father divided $4400 between his two children, 
A and B, whose ages were 11 and 16 years respectively, 
in such a manner that the parts, at 5 per cent, simple 
interest, would amount to equal sums when they became 
of age ; what were the parts? 

Remark. — By the method of interest we find that | of A'l 
ifhare is equal to the equal amount, and | of B*8 share equali 
the same. If ^ of A*s share = the equal amount, 1 of his share 
is 1 of the equal amo>:nt, and i, or A's share, = | of the same 
amount. In the same way we show that B*8 share = 4 of the 
equal amount: hence, the two parts are to each other as i of 
the equal amount to 4 of the same amount, or as 4 to 4 ; hence, 
the fortune should be divided into two parts, to each other as 
I to J, &c. 

2. A divided $5600 between his two sons, whose ages 
were 11 and 15 years, in such a manner that the two 
parts on interest, at five per cent., would amount to equal 
Kums when they became 21 years of age; required tiie 
|>arts. 

3. A gentleman dying divided J5100 among hit? 
three sons, whose ages were 9, 11, and 17 respective^' 
so that the different shares, being on interest at 5 
cent., would amount to equal sums when they became ck' 
age ; what were the sliares ? 

4. A widow divided $3700 among her sons, whose 
ages were respectively 14, 16, and 18 yearp, in such a 
manner that the shares, being put on interest at 20 pen 
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cent., would amount to equal sums when they became 
of age ; required the share of each. 

6. A boy spends ^ of his money, -f $^, then ^ of the 
remainder, -|- $^, and then had $3 ; how much monej 
had he at first? 

6. C and D together have 20 sheep, and ^ of C'a 
number, + | of D's, equals ^ of C's ; how many sheep 
does each own ? 

7. A man spent ^ of his money and 92 more, and then 
spent $2 more than ^ of the remainder, and then had 
$2 remaining ; required his money at first. 

8. Sarah gave away I of her peaches, lacking | of a 
peach, and then gave away | of the remainder, lacking 
> of a peach, and then had 5| peaches remaining; how 
many peaches had she at first ? 

9. A fish caught in the Conowingo, weighs 8 pounds, 
and I of the body, -|- | of the head and tail, weigh as 
much as 4 of the body; required the weight of each part, 
if the tail is j as heavy as the head. 



10. A father left $5500 to his son and daughter, whose 
ages are respectively 19 and 15 years, so that, being on 
interest at 10 per cent., the son should receive twice as 
much as the daughter, when they were 21 years of age; 
what was the share of each ? 

11. Harry gave ^ of his money, lacking 3 cents, to 
James, ^ of the remainder, lacking 2 cents, to Willie, 
and i of the remainder, lacking 1 cent, to Charles, and 
then had 6 cents remaining; what was Harry's money 
before his gifts ? 

12. Divide 8290 between A and B, whose ages are 
respectively 15 and 19 years, in such a manner that 
the parts, being placed on interest, at 10 per cent., shall 
amount to such sums, at the time they are 21, that | of 
A's shall be equal to | of B*s money. 

13. A lady, having two watches, bought a chain fox 
f^O. If the chain be put on the silver watch their value 
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will b«3 J as ranch as the gold watch, but if it be put on 
the jrold watch they will be worth 7 times as much qa 
tho silver watch ; what was the value of each watch ? 
14. Jordan gave 4*of his money, plus 4 cents, to 



John, I of the remainder, plus 3 cents, to George, and 

of wni 
Wnd he had ^ as much as at first; how much money 



i 



what now remained, plus 2 cents, to Jackson, and 



had he at first ? 

15. A person has two cups and a cover which weighs 
30 ounces. If the first cup be covered it will weigli 
twice as much as the second, but if the second cup tie 
covered, it will weigh 3 times as much as the first ; what 
Is the weight of each cup ? • 



LESSON XYL 

1. A farmer bought a certain number of sheep for 
$60 ; had he bought 5 more at $1 less each, they would 
have cost him $75 ; how many sheep did he buy ? 

Solution. — By the conditions of the problem the 5 more, at 
$1 less each, cost $75 — $60, or $15, and one, at this rate, 
cost 1 of $15, which is $3, which, increased by $1, equals $4, 
the price of those purchased : hence, there were as many pur- 
diaLod as $4 is contained times in $60, which are 15. There- 
foic, &c. 

2. A farmer bought a certain number of cows for 
6200 ; had he bought 2 more, at 82 less each, they would 
have cost 216 ; how many did he buy ? 

3. A man bought a certain number of sheep fur 880 ; 
if he had bought twice as many more, at 8- less each, 
they would have cost 8180 ; how many did lie buy ? 

4. Mr. A bought a certain number of turkeys lor 85, 
had he bought 8 times as many, -|- 4, for the same price, 
they would have cost him 812 more; how many did h« 
purchase? 
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6. A teacher bought a number of books for $8 j had 
he bought 4 times this number, diminished by 5, they 
would have cost $4 more ; how many did he buy ? 

6. Willis sold 2 books for 60 cents each ; on one ha 
vained 20 per cent., and on the other he lost 40 per cent. ; 
did he gain or lose by the sale, and how much ? 

7. What part of 20 per cent, of 6 is 25 per cent 
ofS? 

8. 1 gave 20 per cent, of my money to A, 25 per 
tent, of the remainder to 6, and had $30 remaining ; how 
much money had I at first ? 

9. If A pays I of his salary for board, what per cent, 
does he have left lor other purposes ? 

10. If I sell ^ of a quantity of grain, and | of the le- 
mainder is spoiled, what per cent, remains ? 

11. Janson sold 20 per cent, of his apples to A, 25 
per cent, of the remainder to B, and 33| per cent, of this 
last remainder to 0, and had 20 barrels remaining ; how 
many had he at first ? 

12. A sold B a gun and gained 25 per cent., and B 
sold it to for $24 and gained 20 per cent. ; what did 
A receive for it ? 

13. Bought apples at 6 cents for 4, and sold them at 
the rate of 6 for 4 cents; what was the loss per cent ? 

14. B bought melons for 20 per cent, more than 10 
cents each, and sold them for 20 per cent, less than 10 
cents each ; required the loss per cent. ? 

15. If a book is bought for | of its value, and sold for 
20 per cent, more than its value, what is the gain per 
«cnt. ? 

16. If William has 25 per cent, more money than 
Henry, how many per cent, has Henry less than William ? 

17. If a principal gain ^ of itself in a year, how loi;^u 
will it require to double itself? 

18. At 25 per cent., in what time will a ^incipal gaiu 
I of itself ? I of itself ? 3 times itself? 

19. A's and B's money on interest for 10 years at 5 
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per cent; amounts to $900 ; how much has esch^ if A's 
money e(|uals 3 times B's money ? 

20. Henry received 1^224 to invest in property, after 
retaining 12 per cent, on the amount invested; how much 
did he invest ? 

21. If 1 gain $20 by selling an article for 20 per cent 
more than cost, required the cost and amount received. 

22. A lost $60 by selling a horse for 30 per cent, less 
than cost ; required the cost and amount received. 

23. B bought goods 20 per cent, below par, and sol*! 
them 20 per cent, above par; supposing he gained $90, 
what amount of goods did he buy r 

24. A man bought goods 25 per cent, below par, an<J 
sold them 20 per cent, above par; how much did he 
invest if he gained $2?0 ? 

25. A merchant asked for cloth 20 per cent, more than 
oost, but sold it for j of his asking price ; what was the 
loss per cent. ? 

26. B asked for flour 25 per cent, more than cost, but 
sold it for 80 per cent, of the price asked ; what did he 
lose per cent. *? 

27. A grocer asked for sugar 20 per cent, more than 
cost; and sold it for 33 1 per cent, less than he asked for 
it; what was the loss per cent. ? 

28. A man asked 10 per cent, less for an article than 
cost, but sold it for 33^ per cent, more than he asked for 
it; required the gain per cent. ? 

29. What must I ask for hay, worth $10 a ton, that 
after falling 20 per cent., I may gain 20 per cent, on the 
value ? 

I 30. What must I charge for flour, worth $5 a barrel, 
that after falling 25 per cent, on my price, I may gain 20 
per cent, on my cost? ^ 

31. What must I ask for cloth, worth $40, that after 
(ailing 20 per cent, on my price, I may gain 30 per cent. 
on the cost? 

82. If my retail gain is 25 per cent., and my whoIo> 
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sale gain is 20 per cent, of my retail less, what per cent, 
do I gain at wholesale ? 

83. If I retail at a gain of 50 per cent., and sell at 
wholesale for 25 per cent, less than at retail, what do I 
gain per cent, at wholesale ? 

34. If my gain at retail is 60 per cent., and my gain 
at wholesale is 25 per cent, of my retail gain less, what 
is my gain per cent, at wholesale ? 

35. If A's gain at wholesale is 20 per cent., and his 
gain at retail is 25 per cent, of his wholesale more, what 
does he gain per cent, at retail ? 

36. If B's loss at wholesale was 10 per cent., and hift 
retail price was 33| per cent, more ; what was the gain 
per cent, hy retail ? 

37. A lost 40 per cent, of his flour, and sold the re- 
mainder at a gain of 50 per cent. ; did he gain or lose, 
and how much per cent. ? 

38. A barrel of molasses lost 20 per cent, by leakage, 
and the remainder was sold at a gain of 40 per cent. ; re- 
quired the gain per cent. 

39. An article lost 25 per cerit. by wastage, and the 
remainder was sold for 20 per cent, above cost; what 
per cent, was gained or lost ? 

40. A drover lost 33^ per cent, of his cattle, and sold 
the remainder at a gain of 50 per cent. ; required the 
gain or loss per cent. 

41. The amount of B's fortune for 4 years, at 10 per 
cent., is $200 more than its amount for 6 years at 5 pei 
cent. ; required the fortune. 

42. The amount of C's fortune for 2 years, at 10 per 
cent., is $400 less than ite amount for 6 years at 5 per 
cent. ; what is the fortune ? 

43. The amount of M's money for 5 years, at 8 per 
cent., is $40 more than its amount for 4 years at 6 per 
cent. ; required his money. 

44. The amount of D's money for 2 years, at 5 pc? 
cent., is $60 more than its interest for 9 years at 10 pc 

eent; what is his money? 
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45. The amount of B's fortune for 5 years, at 10 per 
cent., is S330 more than the amount of C's for the same 
time and rate per cent.; what is. the fortune of each, 
provided B's is twice C's ? 



LEssoK xvn. 

1. A has 3 times as many plums as B, and B nnn 
twice as many as C ; how many has each, if A has 12 
more than B and C together ? 

2. A, B, and C can mow a field in 20 days, A and B 
in 30 days, and B and C in 40 days ; nfter the three had 
worked 5 days, A and finished it ; in what time was it 
completed ? 

3. A lady bought 10 yards of silk at the rate of $4 a 
yard, but finding some of it damaged, for it she only 
paid 91 a yard, and thus paid $28 ; how many yards were 
damaged ? 

4. A having his fortune on interest at 5 per cent., in 
one year spends ^ of his income in travelling, J for edu- 
cational purposes, and saves $100; what is his fortune? 

5. A can do a piece of work in 20 days, B and C in 
12 days, and if all work 6 days, C can complete it in 3 
days ; in what time could B and C each have done it ? 

6. A bought 12 cows for $360, and sold f of them fo) 
what all cost ; what was the gain per cent. ? 

7. B gained 60 per cent, in each of 3 years on what 
he had at the beginning of the year, and then had gainer) 
$190 ; what was his first capital ? 

8. A and B can do a piece of work in 15 days, and 
after working 9 days they called in C, wiih whose as.sist- 
ance they finished the work in 4. days; in what time 
could C alone have done it ? 

9. Edward and Ella have $900, and 20 per cent, of 
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Edward's money eqaals 25 per ceirt. of Ella's money; 
how much money has each ? 

10. A can do 15 per cent, of a piece of work in a day, 
B 20 per cent, and C 25 per cent. ; after B had wrought 
8 days, and A 2 days, C joined them ; in what time wa« 
the work completed ? 

11. A man left $5000 to his wife, son, and daughter, 
and if the daughter died before becoming of age, th«* 
widow should have | of the fortune, but if the son died, 
she should have | of it ; required the shares of the son 
and daughter if the widow dies ? 

12. A boy bought some peaches at 4 cents each, and 
8 times as many pears at 2 cents each, and sold them all 
at 6 cents each, and thus gained 28 cents ; how many of 
each did he buy? 

13. Three fifths of A's age was his wife's age when 
married, but in 40 years, | of his age equals hers ; what 
was the age of each when married ? 

14. C and D ran from the same point in the same 
direction, and when D had run 40 K)ds, ^ of the distance 
C had run equalled the distance he was ahead of D ; how 
much did C gain on D in running 40 rods ? 

15. What is the hour of day if | of the time past 9 
A. M. equals | of the time to 11 o'clock P. M.? 

16. A boat whose rate of sailing is 5 miles an hour, 
moves down a river whose current is 3 miles an hour ; 
how far may it go that it may be back in 10 hours ? 

17. A and B, in partnership, gain $40 ; A owned | 
of the stock, lacking $12, and B's share of tlie gain wa« 
810 ; required the whole stock and share of each. 

18. A man went to a store and spent 20 cents, and 
then losing | as much as remained, had | as much aa he 
had at first, minus $1 ; how much had he at first ? 

19. A lost 20 per cent, of his peaches, and sold th6 
remainder for 20 per cent, more than they all cost ; what 
did he gain per cent, on those sold ? 

20. A drover lost 30 per cent, of his cattle, and sold 



MENTAL ARITHMETIC. 157 

the remainder for 10 per ecnt. more than they all iost j 
what did he gain per cent, on those sold ? 

21. A digs f of a ditch in 8 days, and then calling in 
I>, they together finish it in 9 days ; in what time could 
li have Qone it alone ? 

22. Bought hay for $8 a ton, hut in getting it I lust 
20 per cent of it ; what did it really cost me a ton ? 

23. I bought 8 apples for 16 cents, and lost | of them ; 
what per cent, must 1 gain on the remainder, tnat 1 may 
neither gain nor lose by the transaction ? 

24. A bought 9 melons for 36 cents, but losing 33] 
per cent, of them, how must the remainder be sold to 
gain 33| per cent, by the transaction ? 

25. The amount of A's fortune for 3 years, at 10 per 
cent., is $520 more than the amount of B's for 5 ye?u«, 
at 6 per cent. ; required the fortune of each^ supposing 
A's to equal 3 times B's. 

26. If I of a barrel of flour is 8old for what i of it 
cost, what is the gain per cent. ? 

27. B lost 20 per cent, of liis maroles; what must he 
gain per cent, on the remainder, that he may gain 20 per 
cent, on the whole ? 

28. A barrel of molasses leaked away 20 per cent. ; 
what per cent, must I gain on the remainder, that I may 
gain 40 per cent, by the transaction ? 

29. A sura of money at interest amounts, in 2 years, 
to $240, and in 6 years to $320 ; required the sum and 
rate per cent. 

30. A man sold 2 horses for S250 ; on one he gained 
25 per cent., on the other he lost 20 per cent. ; did he 
gain or lose, and how much, if he received for the second 
I as much as for the first ? 

31. The amount of a sum of money for 3 years is $230, 
and the amount for 4 times as long, at ^ the same rate, 
is $260 ; what are the sum and rates per cent. ? 

32. A man sold 2 horses for $210; on one he gained 
25 per cent, and on the other he lost 25 per cent. ; how 



i 
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much did he gain, supposing the second horse cost him | 
as much as the first horse ? 

33. A man sold a horse and carriage for $230; on the 
horse he lost 20 per cent., and on the carriage he gained 
25 per cent. ; did he gain or lose, and how much, if | of 
what hQ paid for the horse equalled | of the cost of the 
carriage? 



NoTR. — For additiooal problems, see "Methods of Teacbina 
Mental Arithmetic, Ac," by the Author of this work ; where inaj . 
be found a large collection, ^ an amusing and interesting character, 
andar the head of Social Atttkmetic. 



MENTAL ALGEBRA. 



Tlie transition from Aritbmetio to Algebra being so 
easy and natural, and a knowledge of the abbreviated 
and general language of Algebra being so important, the 
author is induced to present the following short treatise 
upon the subject of Mental Algebra, 

Method op Treatment. — The peculiarity of this 
treatment is that Mental Arithmetic and Algebra are 
taught in combination, — like twin sisters going hand in 
hand,— one text-book answering for both subjects. A 
solution is given to the first problem of a lesson, or class 
of problems, which the pupils should be required to 
apply to the other problems of that class. 

Method op Solution. — In Algebra we let some 
symbol, as a;, represent the number we wish to find, and 
use this as we would the answer in proving a problem. 
This will give an expression or equation from which 
we may find the unknown number represented by the ; 
Rymbol. i' 

The following problem and solution will indicate the "^ 
method and spirit of the Algebraic treatment. The 
pupil will observe how much shorter and simpler it it 
than the method of Arithmetic. 

Problem. — Henry's number of apples increased by S 
times his number equals 24 : how many apples has he f 
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Akithvetical 
Solution. 



Once Henry's number plus 3 times his number 

equals 24. 
Hence, 4 times Henry's number equals 24, 
And once his number equals ^ of 24, which isH 



Now if we represent the expression " Henri/ s number'* 
by some symbol as cc, and use the sign, =, for the word 
*^ equaUj* etc., the solution will be much shorter; thu& : 

AlOEBRAIO f jj ^'^\l — It* 

Solution. If--' '^-'ef^Ans. 

Note. — In Algebra 2z, 8x, &c., mean 2 times x, 8 times x, 

1 1 2' 
etc., — } of Xf } of X, f of X are represented thus, ^x, -x, -x, etc., 

^i O O 

z X 2x 
"'2'3'-8'''^ 

From this explanation the pupil will be prepared to 
understand the solutions which follow. The solution 
given to the first problem of each class is to be applied 
to the others of the same class. The class is indicat.ed 
by referring to the page and problem of the Mental 
Arithmetic. 

Page 87, Peob. 1. 

Solution. — Let x represent the Let x = the number, 

number ; — ^then J of x equals 8, and ^j^^^ - = 8 

s equals 2 times 8, or 6. Therefore ' 2 

the number is 6. ^^^ x = 6, Ans. 

Paoe 68, Peob. 1. 
Sol. — Let z equal his mo- Let z = his money 

Bey ; — then z minus f of z, or ^^^ ?? == 60 

I of « equals 60, and | of z ' 6 * 

equals J of 60, or 30, and x ^^^ ^ = 30 

equals V 6 times 30, or 150. 6 

Therefore, etc. * = ^^^' ^«^" 
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Paqi 67, Pkob. 1. 

Sol. — ^Le< z equal the number of Let x s= the No. 

tinies ; — ^then, since the product of , 2 . 

the divisor and quotient equals the then, g- X * — *t 

dividend, we have } X ^ = ^i hence i 

JX« = J of 4, or 2, and « = 8 and -.X» = 2, 

timc^p2,ord. , = 6. Ab.. 

Paqi 68, Pbob. 28. 

Sol. — ^Let x = the number, then, since the product of the 
divisor and quotient equals the dividend, we have ] X ' = i> 
hence ^ X ' = {» ^^^ ' = S« Therefore, etc. 

Paob 70, Pbob. 1. 
Sol. — ^Let z equal the part of 2 Let x = the part 

Q 

which equals f ; then 2 multiplied 2 X ' = - * 

by X equal§ f , and x equals } of }, 8 

which IS {. 8 

Paob 71, Pbob. 16. 
Sol. — Let x equal the part, then f times x equals |, henee 
I of z equals | and x equals f . Therefore, etc. 

Paob 90, Pbob. 1. 

Sol. — Let z equal the number Let z = No. of children, 

of children ; then 4z equals what then, 4z = first sum, 

they received by the first con(ft- and 7z = second sum. 

tion, and 7z, what they received hence,3z=86, 
by the second condition; hence z = 12. Ans. 

7z — 4x, or 8z, equals 86, and z 
= iot 36, or 12. Therefore, etc. 

Paob 94, Pbob. 1. 

Sol. — Let z = Henry*s num- Let z = Henry's number, 

ber ; — ^then 2z will equal Wil- then, 2z = William's number 

liam's number, and 2z plus z, and 8z = 15. 

or 8z, equals what both have, hence, z = 6, Henry's, 

or 15. If 8z=15, xz=^ of 15, and 2z = 10, William'B. 
which is 5, and 2z=2 times 5, 
or 10. Therefore, &c. 



162 MENTAL ALGEBRA. 

Page 96, Peob. 1. 
8 Ml. — ^Let X = A*s number ; — Let x = A*8 number 

theli will z-\-6 equal B's number, then a: -{- 6 = B's nun^Der. 
and, adding, 2x -{- b will equal and 2x-\- 5 = 25. 
what both have, which is 25. If hence, 2x = 20, 
2z -(- 5 = 25, 2x must equal 25 x = 10 A's. 

minufl 6, which is 20, &c. x -{- 5 =.15 B's. 

• 

j DEFINITIONS AND PRINCIPLES. 

Haying applied the above solutions to the different 
lessons, the pupils will now be able to understand the 
following definitions and principles : — 

An equation is an expression of the equality of two 
equal quantities ; thus 2x -}* ^ = 10. 

The quantity on the left of the sign of equality is 
called the first member^ the quantity on the right is 
called ihQ second member of the equation. 

To transpose a quantity is to change it* from one 
member of an equation to the other. 

We DOW present four simple principles, which will 
enable the pupil to understand the following solutions. 

Prin. 1. If the same nuffiher he added to or subtracted 
from both m,embersofan equation ^ the resulting members 
will be equal. 

pRiN. 2. If both members of an equation be multiplied 
or divided by the same number^ the resulting members 
wUl be equal. 

Prin. 3. In transposing a number from one member of 
the equation to tJie other y we change tJie sign preceding it. 

Proof. Take the equation 3x-f 4 = 16. If 8x increased 
by 4 equals 16, it is evident that 8x=:16 — 4, hence in chang- 
ing 4 from the first member to the second we change its eign. 
Again, 

From the equation 4x = 22 — 6, it id evident that 22 is 6 
more than 4x, hence 4x -|- 6 = 22, therefore the 6 may be taken 
from the second member to the first by changing the sign. 

Prin. 4. An equation may be cleared of fractions by 
multiplying both members by any number which is diiri 
ii7jle bj/ all the denomincUori* 
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« X 10 
Proof. Take the equation --)---=—. If we multiply thii 

bj 12 we have 6z-\-4x = 80, which is an equation without 
fractions. Therefore, &o. 

NoTB. — The symbol ( ) is called a parmthesit^ and denotes 
that the quantities enclosed in it are to be treated as a single 
quantity ; thus (30 — a:) X 3 denotes that 80 — z is to be mul 
tiplied by 8, and = 90 — 8x, while 80 —x X 8 = 30 — Sat 



EXAMPLES FOR PRACTICE. 

Oiyen, 6x = 24 -f- 2x, to find x. 

Transposing, 5x — 2x = 24. 
Subtracting, 8x = 24. 

Hence, x = 8. Ans. 

2x 6 
Given, -5 „ = 4f to find «. 

Multiplying by 6, 4x — 15 = 24. 

Transposing, 4x = 24 -|- 16 = 89. 

Hence, x = 9}. 

8. Findxin3x--7 = 8; In4x = 18--2x; In7x==85--2i 

XX 2x8x 8 42x 

m- — =.6; In^=j-^; In4x-- = 5J; In3x = ™- 

[n6x—4 = 8 + 4x;In(3x — 4)X5 = 25. 
Paob 101, Pbob. 1. 



Sol. — Let x=the gain per cent 
en. J 

Hence, 



Then,j^X20=26-20=6. 



. Page 102, Prob. 1. 

Sol. — Let x^the cost. 
Then, x-f Jx = 25. 
Or, |x = 25. 

And x = 20. Anfl. 



X 

6' 

X: 


= 5. 

= 25, Ans. 




Page 104, Prob. 1. 




Sol. — Let x = the cost» 
Then, tx = 20. 
And x==80. A.Qf 



") 
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Pagb 118, Pbob. 1. 

Sol. — Lei x = what they pay for one tow 
Then, 4z = what A pays. 

And 6x = what B pays. 

Then,4x + 6af = 36. 
Or, 9x = 86. 

« = 4. 

4«=16, A'spaii. 
5z=20, B'spart. 

Paoi 120, Pbob. 1. 

Sol. — ^Let 4ar=: A's share. 
And 6x = B's share. 

Then, 4s -f 62 = 80, 
Or, 10x = 30. 

«==8. 

4s = 12, A's share 
6s = 18, B's share. 

Pagb 122, Pbob. 9. 
Sol. — Let x = the time in which both can eat It 
Then, - == what both can eat in one day. 

2 =,what Fuller can eat in a day. 

- = what Brodhead can eat in a day. 

^•^4 + 6 = i- 

^' r2=s 

6s=rl2. 
x = 2|. Ana. 

Paob 126, Pbob. 1. 

Sol. — ^Let z = number of idle days. 
Then 80 — x = number of working days 

(30 — x) X 3 = whal he earned. 
X = what he forfeited. 
Hebe^ 6t)-|-x=(80— x)X3. 
Of dO-fx = «0— bz. 

4x = 40. 
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Then, 
And 
Uenoe, 
And 

Then, 



Paok 127, Peob. 8. 
OL. — Let 2 = length of body. 

^ + 8 = lengthof tail. 

8 == length of head. 

■ Zx 
2a: = 16+- 



a; = 32,. the body. 
[+8 = 24, th«taiL 



82 4-24 + 8 = 64, Ana. 
Paob 129, Prob. 1. 
Sol. — Let x = the time. 
Then, ^5 + z = H's age at that titae. 

And 5 -{- x = M's age at that time. 

Hence, (5 + z) X 6 = 85 + x. 
Or, 80-|-6z = 35 + z. 

Hence, 6z = 5. 

z = 1, Ans. 

Pagk 130, Prob 16. 
Sol. — Let z = the number of each kind. 
Then, 2z = cost of first kind, 
And 4z = cost of second kind. 
And 6z = cost of both kinds. 
Clince there were 2z in all and they were sold at the 
of 4 ct8. each, 

' 8z =: what they 'Were sold for. 

•ThenSz — 6z = 12. 
2z = 12. 
z = 6, Ans. 

Paqb 131, Pbob. 1. 
Sol. — 

Let z = B*8 age. 
3z^A*8age. 
z + 10 = B's age in 10 years. 
3z -f- 10 = A's age in 10 years. 



3z+10 = (z+10)X2. 
3z + 10 = 2z-(-20. 
z + 10 = 20. 

z=:10, B's age. 
8z = 30, A's age. 
16 



Page 133, Prob. 1. 
Sol.— 
Let z = time past miUr 

z 

" = time to ni>ofi. 



«+ - =12 hours. 
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Page 134, Peob. 16. 
Sol.- -Let z = distance the minute hand goes. ^ 

X 

Then, — = distance the hour hand goes. 

Andac - = 10, * ^o .i i 

12 apart at 2 oclock. 

l]x = 120. 
ac = 10|J, Ans. 

Paqb 136, Prob. 1. 
Sol. — Let a: = the distance. 

X 

Then, — =r time in going. 

X 

And - == time in returning. 

Hence,^ + ^?=8. 

And 6a: + 3z=:240. 
8x = 240. 
z = 80, Ans. 

Page 136, Peob. 6. 
Sol. — Let z = what tliey pay for the coach. 

X 

Then, ~ = what each of eight pay. 

o 
X 

And — = what each of twelve pay. 

X X 

Then.-_- = J. 

3« — 2i = 18. 

x=18 Ans. 

Page 140, Peob. 1. 

Sol. — Let (7 = value of the gold wa!cJ 
C7 = value of the chain. 
Then, 2(? = (7-f30. 

And Gf+ (7=30X4 = 120. 

Or, (7=120— (?. 

Putting this in the Ist, 2 (? = 1 20 — G' + 80. 
Transposing, 8 (7 = 150. 

(? = 60 Ans. 
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Paoi 146, Pbob. 1. 

Sol.— Let 2 = what he had at first. 
Then, x — 16 = sum after losing 16 cents, 
And |(x — 16) = sum after finding } of remainder 

X 

Then, J(af — 16)=-. 

Or. |x-20 = |. 

Henoe, fz = 20. 

I"- 

z = 24 Ans. 

Paqs 160, Pbob. 14. 

BoL. — Let Sj=ihe value of the silver watch, 
G= the value of the gold watch, 
C = the value of the chain. 
Then, 0=SS-\-SC. 
And IS ==0-^-0. Putting for O its value we hat* 

7S=SS-{-ZC-\- C. 
Or, 45= 4C. 

^ S= C=20, Ans. 

(7=40X3 = 120, Ans. 

The following equations are a brief statement of the 
rules for all the cases of Simple Interest. The rate is 
* expressed as a fraction; thus, 5 per cent, is used as 
jh or .05. 

Let p = principal. {l)i =pXrX^' f.. _ » 
» =interesL __ i ^ '' iTvT 

/ =irme. ^ ^^■"^' (^) A^P+pXrXi- 

^ = amount (Z)t= 

Explanation.— The Ist denotes that the interest equals the 
product of the prindpaly rate^ and time. Thus the interest of 
$40 for 6 yrs. at 6 per cent, equals $40 X t8u X 6 = $12 
The 2d denotes that the principal equals the interest divided bj 
the product of the rate and time, etc. 
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To Teaohers. — The author presents this little treatisf 
upon Mental Algebra to his friends who have exhibite<^ 
such a kind appreciation of his former labors, with tht 
following remarks and suggestions : — 

The plan of combining Mental Arithmetic and Mentat 
Algebra in one book, is, so far as the author knows 
a new one, and is therefore a distinctive feature of thig 
work. Its advantages are supposed to be important, i 
few of which will be briefly stated. 

First, There is an economy in time and money ; — 
secondly, there is greater convenience in teaching; — 
thirdly, it is in accordance with the logical relation of 
the subjects; — fourthly, the arithmetical solution will 
assist in understanding the algebraic, and the algebraic 
will often throw light upon the arithmetical. 

Methods op Teachinq. For those who desire to 
try the plan here presented, developing the twin sisten 
together, we present the following methods of instruo 
tion : — 

1st. The same problem may be solved first arith- 
metically and then algebraically, by the same or different 
pupils. 

2d. The algebraic solution may be deferred until 
several or all of a class of problems have been solyed 
arithmetically. 

3cl. The book may first be completed arithmetically 
and then reviawed algebraically. It is probable that 
the second method will be preferred by most teachers. 

If the pupils are carefully drilled upon the problems 
under the several classes which we have solved, they 
will be able to apply the algebraic method to other 
[)roblem8 not included in these classes. 



TUB END. 
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THE BEST AND MOST POPULAR 

SCHOOL BOOKS 

PUBLISHED IN THIS COUNTRY, ' 

F'^^'OOL BIRECTORS AND TEACHERS are respectfully invited to ezAtnine 
t^' iicxed Kst of School Sookt^ the merits of which «re known an<) ackuow> 
g«d by the most eminent Educci t/)r!> in America, and they are 
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MORE USED THA? AM OTHERS. 

SANDERS' SERIES OF RKADERS, cooelsting of Primer, Siieller—Fii^Kt, 
Second, niird, Fourth, Fifth, High School, and Young Ladies' Re ^ers and 
Sanders* New Speaker, 'elegantly printed, beautifully illustrated, subi«tan< 
tially bound, and sold at lower prices than any other Series, of Readers. ; 
Tvo miUion copies ure fi6ld per aunutn. ! 

BROOKS'S NORMAli PRIMARY ARhnMETIC. 
BROOKS'S NORMAL MENTAL .UlITUMETiC. 
BROOKS'S NORMAL WRITTKN ARITHMETIC. 

These are NEW WORKS, whirh have nt once assumed an extraordinary popu^ 
larfty, and are liked * y all who examine them. 

ROBERTS'S HISTORY OP THE CNlTED STATES, including the War of the '■ 
Rebeliion. A Ne^ Wor'ii> very po'. alar among Teachers, the fi^ti being to 
arranged and condensed that pupils readily remember them. 

MONTIETH Jk McNALLTS SERI ES OF OEOGR APHIES. 
New editions and exceedingly popular^. 

PELTONns OtrT;i;»TNB |IAPS. 

"'>U Series of stx svipeirb iKltaps !s liifw ftdo))ted in almost every school of note 

tl*6 tJnion where geography la taught, and HAS NO E^ALS. 
'<i^ S^^ GsoGRAPHT has been introduced upon the Hemii>iih«Te Maps, all 

' \ . ^4il« having been so managed as to present a most gorgeoup ^ vpcttcaaoe, 
while they do not interfere in the least with each other, oi the sutgects 
usually shown upon Maps. 

A new Map of the United Htat(« has also been substituted, ■ ..uding the 
whole of North Auvrlca, Trum Labrador to the Liithmus. 

A complete stock of School Books, pul)li8hed in this and other cttiea, con- 
stantly on haod, together with Misoellaheous Books and Stationerjr. 

80WEB, BA'^KES ft CO., 
ST.Sorik Tbkd &tie«t, P1iil&d«lphia. 



